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[000*.] ->-«•« ! o-» 42 & rib >s a net io mu^ 
of treatment facilities fey modeling the factors of quality, cost and access in such s manner as to provide a holistic 
description of ,h effectiveness i medical treatment dais from a variety of r l t databases and incor porating 
patsont perceptions of medical care through the itse of surveys. The method comprises gathering data qualifying 
quality, cost and access performance characteristics of each of the treatment facilities: displaying the quality, cost and 
u ;es; ;« fomr s - sties simultaneously on a graph (three dimensional cube using a separate axis for the 
qua iy :osiaru r 1 i ^ enormanee 

characteristics; and identifying, strong and weak quality, cost and access performance characteristics; o; each of 
treatment facilities. 

3003] i-i i .n, 1 ' ^ , \ t s % f 

•ig outpatient an inpatient is s of clinics! com 

t * ->-no;eA'fy, anotrvfiovc'^' of the > t ^ 

fit 1, v ! < s rt 3! I! t l! bi\ n s i V 

[Q0O41 J » r l' ^ <msO\e e\ee&S 

fluid or fluids containing dissolved waste products from iheir blood for various reasons. Including illness, injury or 

mo diaiys s hemodialysis hem t -lodiafiiiratloe ui! 

filtration; and piasroaphetisis. The specific procedure empioyed depends upon me needs of the particular patient. For 
example, dialysis is used io remove soluble waste and solvent from blood; he.mofiitration is used to remove plasma 
water from blood; hemodiaftltration is used io remove both unwanted solute (soluble waste) and plasma water from 
^ie-o^ ."nt, i s a «( to emove blood >lat os by rieam ut 

a eiasmaeherisis filter. Because Site replacement of renal function may affect nutrition, y h calcium-phos- 
phorus ba anc < sni end -i the patient, it Is beneficial if the procedure is controiied specif- 
raSSy 'n the p us u accurate control of the rate of removal of intravascular fluid volume is also 
csesui to maintain proper fluid balisnee in the patient and minimise hypertension and hypotension. 
{0005] rV -> nero-m ed frequently, it is important to keep the cost of each treatment as 
low as possible, Further, it is desirable to minimize the arnocni of blood outside a patient's body in the extracorporeal 
cite ttt inm < i ' >t * i i 'bit 
trns: , t v t * \ < f ) cur of smaii- 
bioocl interface such as am fcurid in typical bubble traps and drip chambers. If is advantageous to reduce the used Io 

mi ^ n > t. < u i s i «t i a Jtimi 

[ . at onfs are treated simultaneously, tr.ach patient is con- 

J00D7] 

t <■ i 13 Mam «f systems are 

rs row! frequently to ' k ' t - r n it, as -vi if as to adjust 

timet flow rates based upon visea; observation, During operation of some e> i 

v d from the secondary chamber by raising or lowering the height 
s eco\iaiy cltambe' Chang ng the hetg 

e 3 which body 
iiniain the rate I ^ ( me in eitmi comais ct r< qt t s 

>f " dusm-iet ts can be made. The connection of sortie manual extracorporeal 

treatmem systems to patients can also be labor intensive. An ariettas cat? - ! be 'ft >n >red 

as it ;s susceptible io disconnection i any such disconnection can result in significant blood loss 
[00083 % end cost ment 

vary somowua; per tuaatment for an iadlvlduai patient : as well as for at! the patients in the same clinic or other medical 
facility. These variations are attributable to a number of technical factors, e.g. different conditions and needs of the 
j is and physical c edition f 

i •> n mei, different temperatures, different humidity, different equipment, differ- 
ent compositions of dialysis fluids, varying costs In supplies and equipment, changing overhead costs, such as for 
ft ^ t a * > t ,o' N g i - ci< pc d no 

on the sice, location, staff and equipment a! the meoioai facilities. 
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[0009J Further, these technical parameters can be adjusted in most eases, it would therefore he desirable to provide 
a computer implemented method and an apparatus for carrying out this method to determine how the technical pa- 
rameters should m adjusted in order to move closer fo a predetermined goal, e.g. increased profit or happier patients. 
[0010] A helpful process is provided tor improving operations of clinics and other medical facilities So enhance cart? 

« and treatment of patterns. Advantageously, the process has achieved unexpected surprisingly good results. While the 
» ocess ■ oe used wrih many types of treatment, it is particularly useful for extracorporeal blood treatment for patients 
requiring blood purification, such as hemodialysis, dialysis, ultrafiltration, hemofsitration. hemodiafsltration, plasmspher- 
i^av,. ^ - ' ) 11 < teio' ntht hon»c- the p 

e-.ar >* »v * s stered at one or more medical treatment facilities, such as at 

>o reatmer patient treatment idilities d! "eat we o i 1 

ofi \ . 

£001 1 in order to improve operations at the clmlcs ana other medical facihties and enhance mo care and ireatmenS 
, : i i ar ,> > In si tit v • m. i m hi ^ ) 

varieties a treating She performance of She treatment of ifie patients In the medical IreatmenS faoliiStes. Such iacters can 

of fee itetnmsmiSs lor an;:!; pafiertf, costs of aacf; treatment per patient, the total costs o? the treatments for each patient. 

va aliens of i i 

cf each faoiiiiy, metropolitan statistical area ol each facility defining an urban MSA, ewnetship of each iaciiiiy, typo en 
20 ownership of each facility including company owned and joint venture facilities, length of service of each facility, hos- 
i < 0 tt each facility, type of treatment ^ ,.0 c' -. , i 

of tt< afr not- .a lents laving the treatment as a primary cure tor their ailments, race of 

> jgiobin per patient all i < at cr 1 eguit 

Tori -. , t , j t 

is '\i>h s i <*>■<■> 

lit om i - i ©editions during treatment, type of equipment and supplies, composition of dialysis 

finids. modified caarieaoc comorpidiiy index (rdCCh, cos is of equipment and supplies nor ireatmani.. Oiaiytter tends per 

aa reimburs - jrsements from a government agency for the treatment, and 

< < me treatments. 

[0012] In the process, the data comprising the set of factors are Inputted info a central processing unit (CPU), such 
. a r • x >\ ss -> > ■> ^ \ mr sen/or computer ! r ' 

1 Hoc omi. ^te r chtp infegicVv inui el> he 

35 'W ' V v i s 

500131 Advantageously, the dais t:;sn he staSisticaily analysed ana comparer.: wilh ttie CPU to compote a sig.ma corn- 
s i ->f the data to determine the performance of the process. Desirably, the 

-at margin, profile, hBiud composing earnings oefore interest, taxes and amortisation and EBSTDA composing earnings 
before interest, faxes, depieciaton and amortisation. 

0014] it if 

^ v < i ^ ment per patient are he total costs 

1 < i aturs of v\c we <• s&and efficiency of the treat- 

y's meats for each patient, 'i no demographics of each facility are in each a:; the geographical location of easts 
1 <■ i c ^ t v CPU a"o stet s rally analyzed 

i c d deviation around a mean of the data io determine the per- 

formance sf the process. Sappiemernai data, such as facility data, patient data, and other cosi data, as described 
above, can also he entered into the CPU. The preceding data, analysis, correlations arte comparisons car; ne retneved 

|00t J jj v. ^(-'rc 1 and performed at about ones q > 

V .id tiat nss ^ < < 

s c res enhanced patient care also attains greater pro! EB Aa iEB! 

IP0 18] 

** > v paitef bj amoving matter or molecules from the bioor d ie eated blood 

t f prises hemo ilysis or dialys T « t '< tivr. < 
can be measured acoording to the mathematical model KT/V whensii K - cieacan m< i n ' 

••• oody distribution volume of urea or creatine. Advantageously,, the effectiveness of the treatments can be statistically 
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analyzed with the CPU to calculate a standard deviation for KT/V for each patient, a standard deviation lor inter patient 
KT/V, and/or s standard deviation for intra patient KT/V standard deviation, in order to help determine the effectiveness 

* Lr the patient; injecting an Injector consisting of a needs or a catheter into the paiienc removing biood four: the patient 
through the need >r catheter via tub 3 connected to a monitor (th ; r sis ne with a 

> -o e =• - r i - '^C i )o >Qt!o'0 

through a semipermeable membrane: pump M en >r through the sem^enmeabfe mem 

brat t j passed fhio. hihe * 

to ' - treatment car. be monitored by the monitor (dialysis machine} and/or medical 

i , i ' 1 >- reedteo rause'ts -*&, K i 

i - ;an be cleaned by dKinfectm : ^ i ^ 

itcto. J \m t are "onrusHy 

discarded {disposed} tn compliance with go«m<^-i > 3 o , - - << The used cartridge can also he discarded in en 
1$ ' eJ by U.S. regulations or the used cartridge car; he cleaned 

(disinfected, sterii&ad or sanitized) for recce, each as is customary in Europe, 

s)s*S ' 1 '<- ■> /'lAi'O' 



Figure 1 is e graph ocmpriaing a histogram of the Kt/V distribution cc •« for tt 1 1 patients *cs in 

-q <, > , >o v < ) if ' sir < < n < \ an oi the K. \ di'trih-U 1 'ount for three months for patients in a clinic 
located it? the USA; 

Figur e 3 is a era ton com 1 

r t gi 5- a 1 on of the Kt<'V distribution count tor three months for patients in oiintes in 

f -o ' is > -< < >m oi the Kt/V distribution count for three months for patients in clinics in 

higure o is a graph of the overall clinic standard deviation (SO) for delivering treatments as specified; 
Figure 7 is a graph of mier patient vacation; 
Figure 3 is a graph of Intro vocation: 

igure 9 is a era 1 1 1 ] 1 for psiienis t ciln 

dirties in Spain: 

rigors 10 is 0 graph of slasisiical analysis a graph of statistical analysis lor patents arid clinics for patients and 
clinics in Hungary; 

Figure 11 is a graph of statistical analysis a graph of statistics; analysis for patients a net ciintcs for patients and 

fugore 12 is a graph of statistical aoatysis a graph of it !i < ariaiysis for patients and clinics for patients at a 

n s s s , i< >'io level of three for Kt/V for patients at clinics in the USA; 

Figure 14 is a graph of toe percentage of treatment variations per clinic nor country: 

o 0 ationa! level and variations (defects) per 100 treatments (R:<s); 
i « o -errfl cfir v, sia ^dar" a 

in Argentina; 

Figure i f is a graph of the operating income to the overall clinic standard deviation (SOs for patients art;; clinics 

Figuo; 18 is s graph of the gross margin to the overall clinic standard deviation (SO) for patients and clinics in 

Figure 19 is a graph of the percentage EBITDA to the overall clinic standard deviation (SO) for patients and clinics 
It) Spain: 

Figure > is a graph of the operating income to the overall clinic standard deviation (SO - for patients a i ciinics 
in Spain; 

1 s tolheovera < iic standard deviation (SO) for patients a 1 

Figure ?::? is a graph or the percentage EBITDA to the overall clinic standard deviation (SO > tor patients and dirties 

Figure 23 is a graph of ice operating income to the overall clime standard deviation (3D: for patients and ciinics 
in Italy: 
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Figure 24 is a graph of the percentage EBiTOA to the overall cMc standard deviaiion (SD ■ lor patients and clinics 
in Argentina Spain, Itaiy, Portugal and Hungary; 

Figure 25 is a graph of the operating income to the overall if standard deviation (SD; tor paiienls ana clinics 

; era ;iin c btanda.d rttviat n tl f o ^ ; it s- cs in 

Argentina, Spain, Paly and Portugal; 

Figon: 27 P. a grape o'dhe percentage EBITDA mine overs!: clinic oSandarU uevialion tSD} including reimbursement 

! ■> ^fc 

Figure 28 is a graph of iha percentage EBITDA so the overall ci > S 
•;o 8 •> i 

iugure 29 5 a graph of the total process - 

Fjgufe 30 !a a graph of the treatment step i 
on - . < 

tugore 32 * a graph illustrating me process, treatment and otner steps u.mep 
rs Figure 33 iu a grand of the iota! pfocess staff lime; 

Figure 34 is a graph a: toe staff treafoiem step time: 

> niocess. treatment and other steps time: 

Figure 36 ie a graph illustrating the median and ideal shaft limes; 

Figure 3? so a graph of the total process itme for patients and clinics in the USA when diatyxers are reused ; 
m 'v so' p«ue' is, uno ' 

( , - < r t eased 

t g comparing the medh i i 1 :i oil! 5 - v I 

SA i - js«a 

H s. 0 ' i, i t i < < ' 

ss hoso clinics in the USA when use ha tes j se 

Fk, e-t i 

eiaiyttom are usee (no reuse) versus those clinics in the USA when used diaiyaers are reused; 

3C > m - \ » 'pc of EBITDA pet treatment for patients iu clinics in the USA. 

[0019] In ,m \o set the invention in context, a description will now no given of t typical hioocf treatment process 
f i is carded u iii trie medical iesiiities. This description will make it apparent as to how the technical parameters 
manipulated iu the apparatus of ;na present invention arc reialod !c the oiocd treatment process, 
ss rjp;e" v i i ^ r ses removing blood a t s 

p^^:e , it >• < -> n 

it piece fxtra- 

t o'V -^to e «>! * * 

patusnt nas suffered le.mpor.srv or permanent kidney folium. These patients and other patients may undergo extracoe- 
« porea; e - treatment to add or lemove reader to their biooa io maintain an acid/base hafanee or ! n< excess 
body iluP;;;, far example. 

|0021 j Extracorporeal Picod treatment Is typically accomplished by ramoviag the blood horn the nation; in a cootfe- 
nous ' imrodueiog the Piooti eeo a primary chamber of a filtration anil where e hicod Is allowed So flow pact a 
semipermeable membrane. The seeucemnesbie merubrane seieciiveiy allows matter in the blood to cross the 
■as ■> no ; i Od tmni o^< v r \-jt lb*' and aK : 

* - ; > chamber, depending on ^ type of treatment. 

(0022} A number of different ' id extracorporeal e >t n can be performed, lo ultrafiltration (UF) P 

> t ► hk flows past the semipermeable mm 

se is added to tPe ttiooti. typically by dispensing a field imo the treated biood eiiner before or after n passes through the 
filtration urili otto before it is returned to the patient it; a hemodialysis (HD; frsaimenf, a secondary fluid containing 
N - •> ^ v ^ - i I r i> dm 3 e blood 

s 5 ' dary fluid and desirable rr 

' v h <: ^ ib t i n< on . if) =• en » dt< fi! < i !. i 1 D!~ ore >p ' •* 
ss as in HD. ecu. in addition, matter is added to the blood, typicafiy by dispensing a fluid Into the treated blood before Its 
return to toa patient as in HF. To perform one of these o< h ' iriiatments, oiood ahouid tssutsliy hi; con- 

ous < . atient 

t0023j Each type of extracorporeal biood treatment can been conducted with a separate system because of the 
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unique eon-ihinabon of fiWeis, flow rates, pressures and ether ir •> > -, »e with >■ of the treatments. So, 
for example, manual systems mm to perform HO on arterial Wood rely on the arterial blood pressure to cause blood 
!o ffovv past if;;; membrane and be healed. Because a natural flow cannot bo achieved when osmg venous blood, these 

erahona; conditions; placing the pa;;on; a: no;-; Soch conditions include leaking of biood sb. connection points of She 

0 'eannsnt machine, doit jf blood u- § sable rt 
brans, depletion of fields in the containers of matter required for treatment, filling of the containers; collecting matter 
\hi <i ,s i or low pressures of blood or fluids during the treatment. 

8024 f " t „ v s f 

, < - ) lysis (HD) treatn < s Wood x < 

outside the body through an artificial kidney, the diaiyzer. to principle, a dial*,:- * v •> . t > „ ■> ^rK 
t j i it t one & s>e vmet meaele, 

< , « olub>s up > a certain s;?;o ; ho ' joorpoTcSf circulation s controlled 

i s s tiusd 

[00251 > hemodialysis treatment - tf;e pattern' s biood contains; excess m end . products, do remove 
' ) field, s; pressure gradient Is aopiicd across the >m in the diWysor. This foams water to leave too blood, 

penetrate tho ? , , • , , - by the process of utt afiitra; ?: fluid wtrsfiltere? 

1 o to excess volume <> > < - r m <- 
^emed across if • re ^ n > h > -> ; 

- 1 through ifio membrane and in;o t dialysis . The result of hemodialysis, froatsnenf is that fee volume of 
ids; biood is adjusted ano thai waste products am removed Irom ii. The two processes id' fisbc removal (sdirafiiirelfon ■ 
and solute removal (diffusion) normally occur simultaneously. However, since they are controlled by different pararn- 
idero we are siess.bbiog teem separately. 

(0.026] by diffusion, tl - < < s 

a of ■■>■■■- soioias across; the dialysis membrane Is; the cons:enlratl;m gradient between hisses; arid dialysis fluid The 
biood flow (Q & ) brings wasfe products into the dislyzer, and the dialysis fluid flow (0 0 ) carries them away. By this 
continue^ a > u 

Wane be lure hi to! sntS j alysi > 

Siuiij normally flow in opposiie directions ^ mm flow). This is the most e i > ' > < 3 continuous 

1 m f »vs oie ength ^didly^er. 
|0027] Small solutes with a molecular weight below 3Q0. such as the waste prodt < < itinins 

•{MW 113), easily move as. res;; tine dialysis membrane. Since the membra* < her * - re; 'Stance to these solutes, 
increasing the flow rales mreciiy Increases their transport across the membrane. Higher biood flew brings; .more solutes 
to the 1 >» sorfaco. > Wolier dialysis fluid dew carries r away tester The removsb of small smlntes is mainly 

Sow-dependent. The smaller me solute, the greater is too impact of the flow rate. L arger solutes do not diffuse across 

1 ansfei of these solutes s*. :n tht ' . . < r < 

robes has little eaeot. The removal of larger solutes is also mainly membrane-dependent. The larger the solute, the 

tembrane. in general, the thinner ma membrane, (be less resistance it offers. 
EJ8028] As; dismisses; above. :be solute - s 'rovai rale by diffuse ^ Wrate, Qj,; 

s idie i i tween bio j t * 
a-- membrane type. ihis;r:ees;s arid sorfaee area. 

< *■ > r 1 (. teu«-imve' 

per unit of lime (notrmdiy m mi/mine K - excretion rate/blood concentration. Ciearance Is; iesed srasiiy f:ies;:a.ired ir; she 
ii . ^ j N t - r 3 tu > 1 r - 11 ho srtsTS as the 

oofgsjind biissjd flew fOb,.^;- 'f'ne oioaranoe formaio can be simplified. 



[0030] To measure the clearance of a dialyzer for a certain substance, e.g. creatinine, we need to know the biood 
j ' od »t v - o and. after the diaiyzer. Tne Wood flow can be read from 

the machine display (monitor). The creatinine concentration is analysed from biood samples taken from the biood lines 

5 only us ■* ra'ho than artificial kid oy A previa ^iv t ed, the d 

device through whien bmos; arid silaiysis fluid fiow, separated by 3 semipermeable membrane. Some dialyeers are so 
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small that they car: he ii held in a hand. Basic types of dialyzers include: tha plate am.i the hollow fiber dialysis. 
[0032] The most essentia! qualify of She dialyssr is the performance, i.e. the efficiency with which it purifies the Wood. 
A further concer > ' npal oitity, i.e thai the contact between the blood and the foreign materials of the diaiyzsr 

[0033] mx the removal of ®aii soiutes from blood, e.g. area and creatinine, diffusion is by far o most efficient 

redo o - o «.>vffal triors J' ii cc ivec i c ^ 

An on s^ i < 

descnijetf>es< < ties of a diaiyzer. w« otf» t use the fo cw ng su as tances to measure their clearance 

> i' «. ^ 3 trnt'jf dalysss ijidfiowrate ni 1 1 j 00 mf/mln. 1 3 < 3a ar < jure can be 

ea i . r t h 1 o dioi>-/e me 

Clearance is somewhat lower. 

[0034] Urea (MW 60}.. is an end product of protein metabolism. Creatinine (MVV 113} is a breakdown product of 

[DbSS] Phosphate (MVV 96-97} o. m i-nporiani substance in the body, but in uiem.ia ii accumulates arid ;t)e excess 
f » t (> . % o saluti; l behaves; like a c This ® h N % is water and 

binds to proteins, forming large aggregates that do not easily pass the membrane, consequently, the clearance vaiue 

-•nss-denng the molecular weight alone, 
i KW v -sin and therefore not really important to remove, it is, however. 

t u ni intermediate molecular weight 

suspected o; Including uremic: toxics;. Removing molecules of the sure of vitamin BV. :s;;; membrane dependent process 
and an increase m blood flow rats only marginally affects the removal. To increase the removal of such molecules, 

' j "dfor corrective transport is needed. 
[0037] s s; t erf as a mark r iarger soiutes One solute 

n v>~,. v , in I* a^umulate"- im v 



s mainiy eonvective. The amount removed - depends on the sieving coefficient ol ifio membrane 

Ki voiutne. For some me c is im; 1 ^ B ; .m remove 

tenia! parts; of a ciiaiyzar see in dire;:! contae? with the blood, i; is important that the disiyer is sterile, 
:s no living microorganisms A common way to sterilize medical disposables Is by using the bacter icidal 
ie'e, EtO his eit - sidered safe and economical Tn* < . u> 

the uso of a mixture of 10% EtO is; carbon dioxide, which, after use. is trans formed into harm-ess waste 
; - >v ; iiote all areas of the dJalyzer, even if It Is packaged' before sterilization, 
placed in quarantine lor a certain nenod of n, normally 1-2 weeks, during which cieaseanor- iakes 



BO Shaf may escape ;;«n the diaiyeer into the blood during she treatment oar; be enough to causio en alienee: reaosiom 
i s i s u c ■ r N potting 

s ns v>f » ree t.nn 5 toward EtO sterilized materials are very tare. 
\? " leiformed, even for prs t r > ; > 

1 v ad - v * b<-<v eve 

v * * ify?er is often fitted with waier before gamma stehiization. 

(0040] Steam sterilization (autoclaving) is performed at high temperature ;>12TG; and high pressure. Since no 

ie ibretio ao'i dia vzer m<-fe na «<e not resistant to high 

£0041] in a typical dialysis onlr, ;ne majority of bads are occupied by chronic pailenis;. The organisation is based 

= its a i treated I ree i me s a we^k e q Monday « y 
Tuesday-Themdsy-Saturciay. A meatmen; eormaiiy lakes between 3.0 and 5 hours. Accoidingly, a clinic can nerform 

f xty. Independen enfor> 

can be located away from the large hospitals. A physician (doctor) has the medical responsibility and prescribes tne 
treatment lor the patismt es weii as follows up the clinical outcome. A supervising nurse can have responsibility for 
* i Jtment can be carried out by nurses m 

physician. 

[0042] > s sun >\ ir> ter a dlsinfectio c 3i e 1 
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;s test activated and connects;;} to Ihe elates;:; ' the dialysis 'i r is allowed to ;!cw through the . circuit * steady 
state concisions in orderio reach stab's conductivity and temperature. The dialyzer and the blood lines arc then attached 
to the machine. The arterial end of the bfood line is connected to a beg of saline solution which can be mounted on en 

on the instructions; fc;r She specific, dialyzer used and the routines of the clinic. During this procedure the blood tines 
s v followed 5y a rinse witn 1000-1500 mi of additional saline to remove air and 
1 blood path in the dialyzs i i s reduced 

surfacoane Residu sis ars >nsi! i N hicncsn e used as a stabilizer 

1 .0 v i > When the diaiyzer and the dialysis machine (monitor) are toady 

i i i fluid flowing fhroi ^h 'lie 

fluid circuit. 

[0043] Preparation e? the dialysis solution can bs; accomplished by mixing two dialysis concentrates to produce 
desired composition and concentration. The diaiysis concentrate can be an A-concenirate, which consists, of acetic 
acid, sodium chloride, potassium chloride, calcium chloride and magnesium chloride, and a 8-eone-enfrate, consisting 
%«ter The water shoul 
ep< ed c v (he sc cc t d RO (reverse osmesis) process. 
004-1] ( )roccf. ng is an apheresis procedure in ^' ' > « : amoved from a 

v j to or patient i 

component types {e.g.. red bicoci cells, white blood ceils, platelets, plasma; tor collection or therapeutic purposes. One 
or more of these blood composers typos are collected (e.g., tor therapeutic purposes), while trie remainder are returned 
to the donor or patient, 

50045] til r 

pi if&iiv. t ^ assess 'he performance of the medical facility. 

50046] > i ,t , , t 

of the system s * 5 v. * t ; i ^ She c teresis 

* o % eratoi *o load and unload ihe disposables, as welt as the complexity of 

• , ™, c ■ t ( ' * iopc ) 

ency o- the system on the operator esc lead to reductions in operator errors. 

10047] Dodo!- related Sectors; can also impact Ihe commercial viat n aphe system and include donor 

coevenlenee ore; donor comfort Donors iypicaiiy cave only a certain amount of time v I r be committed io visiting 
s blood compc i< -.out S of the 

donor's lime which n, actually scent collecting close components is another racier which should be considered. This 
its- te 3 e on i i t t< t 

r he era .\"ce 

[0048] \ m r tuto 3<.to '• oc i oc t t in jfKt i v, b > odged 

In terms o: trie "collection efficiency'' of the system, which may in turn reduce the amount of treatment time and thus 
" jtem can be gauged in £ >r t - ■ Shear sunt 

i r trail also be 

' s has on the various blood comp - 

o ^ e u du's 

8^ <. j hi is e r <*d to a 

' c joling"' (UKM). fn s " > • surementof the 

eatfet* These values are then employed in a theoretical model. 
, ;on is changed dot : - > 

degree of purification of the blood in the dialyaer is given by clearance K (including the remaining runciior; of ihe 
kidneys}, and thai this leads to a similarly large concentration (c) of urea in the whofe distribution volume (V) of same 
is tiio body, it one mm; negtec;:; the production ot urea in ins body, as well as the change in fluid volume during dialysis, 

eatme e < * iceniratii 
[0050 s cos illy utilised as i measure of the administered cose c; dialysis and cart, in the 

i ' r < j * - ( t i j < iikd 

i ur eo by me j <■ no h ^ n n * jf t ( x 

diaiysis, arid can then also provide a measure ot the urea production, which is an indirect measurement of the patient's 

[0051] There are lumetoos t ents or dialysis in me United States and other countries. Most of {hero dioiyze in 
or ■> center:; ieiinics; Some are on home peritoneal dialysis with ' or. home nemodiaiysis. in-center he- 

modialysis car: be performed three times per week tor between two and four hours. Four times; per week diaiysis 
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* - ! est ; y related to 

cardiovascular instsbifity. Home hemodialysis is usually performed three limes weekly. 

|0&S2] f t ui xiftion of the p lie t'si < thro g 
an extracorporeal circuit, i a. ootslds the body For tnis a good vascular access to the blood stream is needed. The 
bast and most widely ussd vascular access; for chronic HD treatment ss the arterso-venous f>stuia. if a peripheral artery 
is "short < f it \ op thick he in! 
increase; it is artenaitserf . The thick waits of She vessel permit repeated punctures with large bore needles. The blood 
flow in the vessei - the "fistula" is cow substantia!, op to 1000 ml/min. From a good fistula it should be possible to 
obtain an axintacorporeal flow of up to 400 ml/rnin without any problems for the patient. The most common place for a 
fistula is in trie forearm, where one of the two arteries to the hand is surgically connected to a supediclai vein. A 
maturation period of ioi"' weeks or more is needed for the - >> , i' - process. An AV fistula can in favorable cases 
t r f probit of the fistt a by g adua 
- stu ton by blood u , - - 

are Pa cannot len a synthetic g r a f l nay be c c 1 > vs s 

ferv s so i like a na 

treatment, a temporary access is created by the Insertion of catheters into aeepdyina veins The catheters, con oe 
phased in, for example, tno grain or the nectc in She latter position it can remain for a prolonged peuod of time arid 
. 1 *e» aro available. 

[0053] Normally, iso :aenhee: i oeadiesi are esse; in hemodialysis, cos; tor the arterial btood lino and one for the 
i , . cestui for the patient and the personnel. On the other hand, small 

><\ . ) , 1 1 ' 1 , i ' t " 1 h > «»u> 
fne number or needle punctures. :;ingh>-s;eedio dialysis 1:; someiimes used. 

|00S4j •\ % a 1 v 1 "a <x>< " > 
on dialysis session, me hsiuia can 0e punctured with large core needles io dsrllver blood info, ansi return bioosi from. 

J artificial kidney (dr r i e pa s n *vt * th " use Of aries* 

iheiics t-s ( i 4 t sible Also, thers sa 

" o n the tistu a k>' jev , * 
seems to be a reasooabis; corepremise. 

CCj5 s Ut a < r 

heparin The ; tup ; be administered ^ravenously prior to and during the treatment. Often, the patient's 

» ^ v t n^ time, i.6. the time it takes before She blood dots. During tho 

f e3'nwl She >' > i r 

i* liaiys.is > nen the treatment starts, additional heparin may need 

ioosoj «.» < y ^ i 

Cat* K re < t. o, m ^ 

1 mpiomiae 
• - n>idt 'm-s, and the physiological limits for f > ran rto - es. To 

» ' . v cite Qj. should be kept high Care must ho tattoo to ensure that 

u ' k it t *t j ' i in t ij 

> v . m a. o • ' <j a shortcut and re-e > e < ,i -,' rk 

into the body. Ties leads to reduced solute removal. 

[0Qo«s > s v i thmao h< ve to < 

> N )> \ . i ot known which substances cause urerrtla, it has bean 

[OQSSJ ' " sippet* v»ly 'nfoifc t i r 

1 d )ty used for treatment planning ana follow -co. Tno expression 
\ .19" time rO and the volume of body wafer (V), The recommended Kt/V 

for an adequate hemodialysis session s much discussed: at present a minimum of 1 ,2 Is recommemieo However, She 
Kt/V index tsi just a tooi to understand the relationship between patient size, clearance; and treatment time. 
P0bm , i [ t n <ij < . s ^ o i m i , ^ ,i 

raone is produced by the kidneys and controls the production of red blood cells in the bone marrow. EPO can bs; 
stanufa ured by rr Jans o' genetic engineering in most forms of renal failure, f PC production is. impaired and this 

evo ttm 'acnon of red hicod cells. A hematocrit of 4S% whicf; is typical for 
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s healthy subject means She 45% of the volume of the blood consists of red blood coils, Before the introduction ol 
EPO, dialysis patients usually had hematocrits sf 20 -25%, and frequent blood transfusions were required to maintain 
oven these .subnc--rn ;;5.i levels. Today, whs £FO : hematocrit levels are generally above 30% and often iho forgo; ievsi 
Is 3b%. The tendency :n many places is So Increase it even further, So physiological level;;. E.pq administration can 

performed one io three times e seek in semiec'son with biolysis. Since She cosf of EPO is high. she latter method is 
v' > v s' slier it so To benefit from the EPO treatment, the patient also rwecs saminisfcation 

[0061] 1 r it mfii for the peS.cnf i-.tr> i t s M 

> r i e o' tiy 'ittii 4 n n o e tfta^ toe >s»o^ 
per boy. in order So reduce 'be dialysis bme. She tie id and selnte removal rales can be increased so that the same 

np shed by a combination of high blood and dialysis fluid fiows end dlaiyzers with large 
(surface areas For the fluid removal, tha physiology of the patient sets me iiir.it / ael . t . aiome control is 
k t i 1 j ; ~ i< ' i , i i 1 { nod curmnow removed 

" ^ on and subsequent hypertension. 
iOGft | SVieshous based or; conveoilve solute removal using bigniy permeable membranes car; bo useful. Compared 
i stnori eased mainly of diffusive transport of solutes, these corrective 
removal of 'argesolo'es 3,1 ; ' > or p<> tt< s c 

006 t 1 i S \ "> S V i t, 

3 , i i 1 t o) 'i^ ft 'i.ill^F 1 f < 

composition of which Is close to the; of dialysis fluid, is continuously infused into tne .blood circuit The volume o! the 

weight Iciss. HemodtafitiraSion. HDF. is a hybrid between HF and HD. combining diiSasion and coriveoiiom The maim 
drawback of cm ' therapies is ttse < cost ol the substitution fluid whlon i to bo sterile and is supplied in 
arge heavy b 

th< vis w v mJ o n ■ ' , s * ■ ' mesaiso referred to as a conveciive therapy, 

ih t r . j compared to HDF and HF. 

Ottos existing hemodialysis systems soosisf fundamentally oS two babes; or;e comprising the extracorporeal bioed 

i it* 0 . ^ ' - , ' ; f > i t t r f 

is disposobie r comprises; {a) an arterial and venous fistula neodio. (b; an arterial (inflow} and venous (outflow) 
btoo; in (c) a hemodiaiyse d) ph> , ; tions lir with infusion set. and (>} an anticoagulant 

fhepar-n or citrate), 'the arienai needle assesses bleed from the patient's fistula and is connected to the arterial blood 
tubing sol, which conveys blood to trie Uiatysot. The arterial tine can comprise: a pumping segment vein interlaces to 
a blood f jn ;{ro oroousi r tubir on 

interfaces to or* ' r 

I0OS6J 1 ' ' i 

on one sots oi She rrvirribrace while dsdysis solution is > m dni> d on the inm so - ' too two never come into direct 
>. ' " x - im - o ; ■ n ^ mm$ solution ownng to t> >. 1 , - < 

- N - c ^ esuit of a pressure g' 

^ ' \ e andb-^k it stent's 

circeialory system via , puncture site siioniiy close; to the heart than She arterial needie s;le. The venous sot Is com- 
posed oi a orossure monitoring chamoor with: tnblnc ieadiftc So another pressure transducer in She macisino, injection 
sites, one a segment of fcbTne vvhicS; interfaces to on air detection assembly in She machine in order to prevent as 

83^8 i o r vW rates np 

- it ' teo&u ano de 

gassed, daring the course of She treatment. Normally, each individual dialysis machine (monitor} produces ihe fluid 
f ee vatei ^r ( i i nii ;tion is accom- 

s i I* t 5 hi io. Tne water erne ng the dialysis 

machine can be first heating So between 3b %; and 4b "C before is is mixed with the dialysis conceuirafe. Use temper- 

' Sure n easuremcm be f o e tl « t 

can cause the patient to See; discomfort from chitting, bui normally no medical damage is done. On the other hone, 
overheated fluid can be harmful to the patient at temperatures above 4 i "C, this wiff cs 
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blood protein. Incoming wa!»r into She dialysis maciiine (monitor) contains lafOB amounts of dissolved air which should 

t j ) i is ex; ve pressure u t 

distort the fiow and conductivity measurements, ■> *an* t a Pe$ f »» <. 

be pedcsmed by the diaiysis machine, for example, after ihe mixing step. The fluid is exposed to a high negative 

lajaiuy, bacteria, may soli enter ihe system. Therefore. "disinfection of she fluid c;r c:t:i; is; useful io proven; excessive 

1 i i t r £ ( ai si 90-95 "C or 

a m ^ s such as peraceiic acid, hypochlorite or <-o - "Ine most highly recommended procedure is to use 

heat <Jts nte< 'to tn*. <• ► » 5 * a « 

H 3i 1 ! if * 1 310s. 3! disin- 
ic aits insing 

[0070] When using bicarbonate dialysis flmd, some 3 ~ o: < ■> i i carbonate can occur a the fluid circuit 

T ii e<3> 5 s^'t j t. ft o'ht i i.r 

[0071] ^.n> ere; he preparer; coohe: iousiy on-line so presem-day machines by combining: ^> (f 

i > i f ' - r i i J 2 i s iy sal e 

concentrates have evoived < a single formulation which contained aceiaie ae h physiologic buffering agent for 
b r , . -s where bicarbonate rep -ve 5 

Should fit >C'o \fiWo v, tv * i purr 

are often used, the first ie mm i.ho bicarbonate conceniraie with water arid ihe second to proportion cms mixture with 
the corenrtMtv.- i 

jdt i'a ! i | i ^ 

pressure transducers coni :eoted to > <> I *■ as well as • the diaiysaie • Too . system can calculate 

* trams s$ur< r reprocess s or other CPU to determine the amount of water tfans» 

s , iachines can also rreasuie s.ht t n 

dlaiysate leaving the analyzer, which allows the ostentation of < waier remove! from the petien; (ultrafiltration). By 
els tut jrrio of wale nt< ig or leaving the blood with the transmembrane es ure the 

, 5 vsts 5 ^ te« e water removed frot< ' - .rewously p«c g armraj 

into the system. When low-wa;ero:anse;lss;on ceiiuios:c membranes are employed, negative pressure is usually gen- 
erated or; ib t i t 
suction may be i teiyzm. it shouid t « ex t greater vacuum 
in a degossmg cbamher so that s:r bobbles are not generated within the dialyzer thai would cause errors in me calcu- 
lation of l ' i' by Ine flow serisors ar;;j als;5 rti;tor;e trie efficiency of toe riiaiyscr When i ' >■ r t 
synthetic msmbranss are used, it is frequently des:rabie to apply positive pressure on the diaiysate side io contra! the 

ffs 1 s " icprepa stion «aybe 

<■ most often bought as a oc wot ' 
should be mixed In a mo or other container with purified waier. When the oorioerifnsies are reeoy. she dialysis machine 
s a r r ofactive >p«attno iai y t 

[3074] , } , j , < -> 

s ■> e u'ed to the dialysis machine by matching the respective compo- 

' i ' i it by connecting sterile normal saline to the 
3 1 n^raac set. and thereafter activating the blood pump or) the dialysis 
^omplefe \ pu'3> < Scroop-. to . 
prime the oir;:uli unci ease ihe ^ back at kbe ear; oi friiistmen! wiih a sinpie one iiief bop of sakne, hoi ■• t often. 

[0075] if the rsaiyser is hemp reused, a obe:Yiioal sterilising solution icay bri nreseni in ihe olaiyeer iiisfeed (if air. and 
this must first be rinsed oui. Once ihe bulk of ihe disinfectant and air are primed i o: ihe circuit, the arterial and 
venous blood lines ere usually connected together to form a closed loop. Thereafter, the enclosed solution Is recircu- 
lated countered: renily io the dtafysats. thus causing any remaining contaminants to dia!y;?e across the membrane,. into 
the diaiysaie. and down ihe drain. Before ihe pateid can be connected io tills primed esiraoorposeaf circuit, the priming 
tl vcit ^ ^ai *'t, >s ^ O! re •> v^. >, On<^ 3,saV te 

[0078 t >e placed in the patient's blood access site. The r. < 

5 soiutior w disptaced into a drain container When blood approaehes the venous tubing set, the 
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wscted to the venous needle, and me pump speed is gradually or m 
Mates of 175-450 mi/miii are typical, being limited by She needle 
aw rate, the faster the dialysis; procedure can be accomplished, th 
mg ss water r« i e 1 e 1 i es > 



s bit 



; flow 



lag im 



[0077] Hie paflem can be then dx - > • a rsennel. The 

1 e^re, and the functions of the machine am also rioted 
» n i ci -i i m< <■ snnihc am 

numbs jf dialysis patients ery fragile cardiovascular systems lf < i 

tensive episodes awing to the rapidUy or removing in 2-4 hour;; the fluid which has been accumulated < r 2-3 days. 
Mos ot ne jx > jnis before hypotensive episodes but sometimes tbe episode occurs sud- 

isciousnt Most of " « 5[. pof! dt tg the second 
half ol hemodialysis sessions. The standard treasmont for sucn Wood pressure "crashes" is for medical personnel to 
i m < "i , "o Mnfuse the saline in order 

!r> r ^n s % v. a^a bu r a 'he pressors j hec^tt ejuieinoi- 



[0078] 1 , , n, , e, , 

f c^o«' sip a i a - t 
hey accumulate three I :ur e i - • I ; . 1 beiiweem > ;es 
rate o u o ifna ai 'Sim-* wcqht 
nne.eth before dialysis, have muscle cramps and hypotension during dialysis, and test washed out and are extremely 
weak, needing several hours to equilibrate arid become functional. Serum concentration of highly toxic potassium 

,0.1 1 \ ^ 1 [ if o 

i Sei vat ? , i c t j t , .i 

^iv vi'fvk - km nes Att k.v ds>5 yt> •> si ' edule. 

< N C VC > < 3 h tn siiga gas (socks up) 

salient changes his/her ami position. The; creates excessive negative pressum in the ore-pump segrsiem of trie arieriai 
litre which <' ix < o an alarm and shut off the blood pump until someone repositions 

therms >m v » < - * - - onp. This, of course, wastes time and lengthens the procedure. If {he pre- 

fv '; < i 1 >m< dranatto y and the amount 

me ;:<pected do 

100301 s ireatme he 3 e a edl is removec the saline e opened, a mf irted 

order to • the stood remaining in the extracorporeal circuit back to the patient. Many patients are anemic .trio 
< dneys tmiroi the production of new re< s - < nuct s it\" 

Sncstiow's an ji v -> i<- »e cuff, the arterial needle can be inserted into 

tne saline hag so the few inches of fubina between the needle and the saline infusion port vail aiso be flushed. 
iQ081 \ ^ j * r i t ) 

i r tare ;;i!e until if clofs 3 heperd on on me size 

i f ,h e end of the treafrr • - i 

^ i i ' <. < oly -eused 

|00§2j -umonx » pi oceans fm ret s i 

~" . * ■■ to machines for simultaneous multiple diatee; regeneration can be used, 

iensra!! e c >r at tilgh flow rates fiust) cf blood con i f out 

the membrane in dlaiysaie compartment to the; blood compartment direction (reverse ultrafiltration}; (c) Residual blood 
ariii prwiein ies; ren-overi by flushing meed compartment with bleach and/or peroxide, feb Piuriuei water ftush, (e) 'hue 
i " ^ v " N v. i ' < s ' < vro r ed c ency ; 

n "the dlaiycei -s cleaned with a cnemioa! sieriian: such < i i'o peracefic acid, or giutaraldehyde.; and (g) 

i > i - ng a re., sec diaiyxe f r 

Reganeratlriii o; aialyaeid and lines can be performed on or in *■ < ' < with Iba malysis rnacfiiua. Alter freaiment. 
fhadiaiysis - s ?.mq she be periodically cleaned and disinfected. 
3083 t usly to produce lo^^ gr 

Pody (. volume arid meiacoiic waste levels, t i weekly dialysis schedules can produce fluctuations which 
can cause considerable stress on the pafienf's systems and rr;eiy affect their prognosis. 

|'O084] is to is is (mm i bull if ito pmentisbig mpllcated, 

dating, an ficr - me &<$, requiring on ong tin fo trai ng Aisc both \ frfner snc atiei rtust be 
■rained and mis represents a major expense to the media! provider , (b) Compilcaiion ofeguipmer;! erigeridees refi 
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!«::;;e;^ 5; a hemodialysis system breaks down in a patient's horns;, no , <l, - possible . ■: is repaired: (c) IS is: 
currently very directs; for home heme patients to travel sines the present systems are :n no way portable; (d) if the 
bicarbonate component ol me diaiysaie is used to powdered farm, :t must be mixed and inspected by the patsssnt; (e) 
Supplies require a large storage specs;: III 'Then; is a high initial investment in the dialysis equipment me water treat- 
s % ti m s ' ■> »d to " uen'e, st < t 

are used on many patients; fg} There is sttie or no possibility for reuse of supplies, providing less economic incentive 
io She medical sponsor, (h) A panner is require;; to insert fistula needles and monitor emergencies: (;} Considerable 
m > , \<< t \ < t ^ > t , ' < s => eanna 

« !0o K n i ^ tr K 

i s adapted to perform hemodialysis, hemodiafiltrat on 

treatments. 

[8086] The dialysis machine car; prepare a dialysis solution ey; a dialysis tlmd comphsinp, sodium, bicarbonate, 
potassium., calcium, magnesium, chloride and aoeisie ions in suitable concentrations, as well as possibly glucose and 
m t ^ - iatioha of the ions in the dialysis solution ere generally complementary 

io their conceni'Sidons m < where the optimum r trie normal t >r t > < , i ol these s In blood. Therefore, if 
heconcen a 1 cod over its nom the dialysis 

solution can be decreased to relation to the norma! concentration. The pH ol the solution cap he adjusted Io about 

p«M ' vunpnsmg a dialysis fluid is u*< * ^ 

• . v x rmeoble mernb' <" , 

<> K i> o , iic ;r< p< -ed by the dialysis machine passes over fbe other side. 

Dim oo of io - i order io condition the blood and to at ieasi partially rspface the 

e 1 1 1 She Sidneys. Also, a quantity of i pan be removed in ;he blood since the cahoot ;s unable » get rid 
w of surplus liquid r the i i, manner. This removed iiquic! Sowing through the membrane is sometimes releued to as 
the uHramfraie flow. 

„ ) , |< ' ci < 3C j ,bKC ' V 1 t "1 ft 10 

balance rjf the patient. As replacement, an infusion solution can be added io the blood in order io norm:! such increased 
ultrafiltration flow. 

30 'mm] )<! homotiiiration, substantiaiiy no diaiycts lakes piace. but instead the blood Is filtered, whereby a portion 

of the ultrafiltration voiome is added to the oiood as an Infusion soiuiion. The difference between the ultrafiltration 
volume ono > - < < . r i, annct' oi me poftont n order 

to restore fhe liquid balance. The infusion solution may bs added upstream of the dialyser or hetrtofiitor In a process 
> N ' •> v^«r ot hemofilter in a processi referred \o as "post-infusion". 

t ; 5 ,0«90 r 

j T he inlusio^ so.u'to' is normally th« samo as the dialysis 

d N Ggt: t connected to o lobe s 

4f} > v « "* > nonra iv takes piace in a prim < , , ■>ic:h 

f rt e conduit system of the dialysis 

machine can also be filied •oilh dialysis soiuiion. 

[!50e2: Dunog prineng ci ti~e mlosion circcit. a dedicetrm cieaeratior: conduit from the sterile filler pan he used m order 
t t < n m i > tv- 1 * r u>so> 

-« Uibr f i * ' k th< < 

Snbseeuerttiy, a tube ciamp can be opened In the deaeration conduit from fhe sterile fitter. After deaeration of ttie storite 
i i pet conduit or open the tche clamp, as we as close the 

v. >< < ' * it 

|0093] The infusion pomp can he a peristaltic pump which is driven at a predetermined speed or number ol revolutions 
oc so that a desired infusion Stow or volume is attained. Peristaltic pumps are sensitive to the pressure at the inlet. It is 
desirable fo calibrate the pump tor the particular treatment and/or to check whether the desired infusion volume has 

' "> " < t I j.t ^ia 1 p i t 

IEO094] cstracorporeei dialysis is based or; the contact of ibe blood to bo pomled with a diaiysaio through a semt- 
i>bis membrane i d< ; obtain efilcier exchange: the htood and dialys -- h . 
55 s «. lysis, depends on the difYe > isbetw e blood or 

« v -r^oreaictr to 

[06S5J T i te aniticiat ;■ •• tney or dialyzer eliminaies water and of the waste produced by me body by contacting tt e 
n << ^ » ?«'o <r a s.aty** oatn f he blood and the dialysate ate sepafeted from one and 
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other oniy by means of a thir artificial organic membrane, of cellophane, eoprophane, polysulfone, p ■> 

ytomtriie, e he embrane can be prepared in different ways, e.g. in the 

which is grounded at t is capillaries consisting of so a son oty o i s 

two sheafs of dialysing membrane are spirally wound in a parallel fashion about an axis, the Wood circulates inside 
v v m* Is'»o !, lee.f of tf „ it embrane and the diaiysate on ihe outside. The coiled kidney is actually 
the km utilized. Plate kidneys can a!! disposed corresponding to an assembly of 15 to 20 sheets of membrane mounted 
as an arrangement of plates tn a sandwich type fashion so as to i t < f artrnents and diaiysate 

fates fro - oro between fhe stool v t \ t i ^ . - - 

i "ml t. s^neexfhelcvs of biooa u* ado* 

sheets of membrane m rotter or piaie arrangement, the o ! surface is formed if; , case o! thousands cf ^ 
hollow fibres. T he blood passes from ;oo so t;ot<orr; <■ ihe , il , posses a^eond in the other direction, 
■003 f d oeclroi/tes, and fhe concentration of the fee s a s 

provided so thai toe composition of the electrolytes in the blood is normal a; the end of -he operation. i : er hemodialysis 
„ stents water shoutd be used. tKWi, equipment can be provided with a water treatment consisting of 
softeners, eeminsnaldrers. osmosem, filters end a container for storing water. 

[0097] Hemodialysis systems generally coir ; pnss a console or cabinet which provides both the i and cilaiysofe 

\ uosit onea in 

t < f i ^ > r m . < i i 

console the c alysale >^and if i 
proportiomng system to mix a dialysis concentrate with water to form the olaiysate. The console can aiso include: 

. Ct - m ( i , - •> t ( < f ^ s 'j'Mi' 

monitoring, and s 1 aiysate through t - a N pair of tubular diaiysate conduits can b» 

- 'o yptvafly a bfoc pump isparin p n > a bbtedett tor, line clamp 
u»to clone \ o i t cod ps thway 

inner lumens of ihe arterial and venous blood conduit sets 

{0098} The arterial and venous blood cenriuii sets can be connected to the membrane dlalyzer, as well as being 
connected to the patient, to provide an extracorporeal blood flow circuit between fhe m h< fhe pat «,nt 

The membrane dfalyrre can be carried on the consols during the hemodialysis procedure. The arterial and venous 

v. O 'C O A * > t i J t t 'ivl l-'IO 

that can cause e strain en the patient's vascular system. Any reduction In extracorporeal blood volume without an 
attendant rise ■ pressure drop can result in a significant reduoiion in nypotonsion ot other hemodynamic problems 

-t«»r % ( \< v . < * r nl and venous blood conduit sole for hemodialysis are disposed 

of after one uss » fe% - c e cost of the sets represents a s 1 1 < * „ * c f rtta;ys,s 

0099] Adva sen mad < nd stage renal di ' 1 ilkictes 

circulate;; ny en exSrecorporaa! tubing circuit through an artificial kidney, or dlniyrrer. to remove loxic subsianees. such 
r me, tin ' til ^mrM)»3 

do "■v;« 

, , r 5 < i > t! urn ,t < tf 

a patient, the diatyzer and a bfood tubing set. The blood tubing set typically comprises a plurality of sections of medical 

i 'mle detection 

sites, access sites v. sands ! < ■ : ^ 

^ < ' 5 suuKi o ! t-iood, or another tiuid, so a pressure sensor 

* ct essure sensor. Access sites can be disposable septa 

arsd associated housing for sampling toe patient's blood or adding medication. Access sites can require two hands fo 
operate, one to honi the site steady another to operate a sampling or injection syringe 

[0191] As previously discussed, exiracorponeai fired irerilment iypicatiy involves the removal of a body fluid from 
patient, treatment o; the fluid externally to the patient, end return ol Pie treated fluid to the patient. Blood is one body 

: i neonv; ocai s - rp m schnigues havo been devf pe< > ig II chn J tn ti 

to ei<i •> t from the blood and/or add materials to augment the bfood prior ;o return of the treated blood to the 
Patient. More particularly, extracorporeal blood treatment can be accomplished by removing the blood from the patient 

s > is blood into a cha rnit, wherein the bfoc jo 

past a seed ■ permeabie membrane. The semi-permeable membrane selectively allows material In the blood to pass 
through Sne membrane fomemovai from tf e h' \d and > > ; - ■ uneabie mem- 
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aieiy bowing past She semi-permeable n 
d. the treated blood is 
< om She blood is separafc s 



oi solutes anchor concentrates, iypicaily to a body temperature. Fresh diaiysate can be conducted into a nitration device 
or diatyser of too hemodialysis machine. Once m the diaiyzer iha ii \ n flows pas; a side of a pwifiro 
membrane, Iypicaily in a counter-current direction to that of tee btoocf from a patient Sowing in the diaiyzer on an 
opposite aide of me membrane. Waste matter, typically organic molecular ions, plasma and water, is transferred from 
!ne nfood to tee diaiysate dao to osmotic, diffusive and conveciive . U < in tdtmriittaSion, excess fiord oars be removed 
•* o-t-nt af ae~oss the membrane that pulls the excess fluid Ircm the blood 
across She membrane v •> <. 1 ' ^ 1 v. 

sometimes referred to as spent diaiysate, can raj conducted pas; a heat exchanger where heat from m see tt ysa 
^Jfo'^enemoU'ai.sisn ie he es- s& r-t ie.m« • the 
t diaiysate can be conducted to a drain hoe for collection, analysis and discharge. 
[0103] X single hemodialysis machine generally does not ope <- t i t. 

'vorl patients. The eqi ipme i 
\ . ■ > - t- spirit diaiysate may conta ti t 

r > to there 

ai mts, the need to prevent patient pyre g ;s lo bacterial 

« m ansterile subs - y 

and disinfection of the equipment desirable. 

[0104] Cleaning, of equipment can be accomplished by rinsing me affected portions of the fiowpath with bleach so- 
lotion or >tfm a ^ i « tit a methods commonly est jis c no- espes 

b!e po aop* * t f xi 3i, ego ot n C, < r t d a 
db > , bleach, oerasebc acid or other disinfectant solutionis through the noimbaposabie poteens of such equip- 
man; Chemical disinfection techniques often require medical personnel to add. remove and/or dispose- of the chemical 
disinfectant, * disconnecting the homofiitration device and other components from toe biaiysato equipment. In 
cis if tec \j ) { 

llowpalh tn wh< « s <\ and through whicft fresh diaiysate Hows during treatment, to avoid any 

po > >ih < u I -i a c be environ- 

ment! concerns or regulations which restrict !he discharge of te t ,> ^ 

i es > , i f -r 

[0105] r i , > t lU 



o-r mom, si a sufficiently high temperaiore, typically Irotn SO- ; 25 degrees C. One way in wnich such oiisinfection 
ved is by conducting the solution (a) through the pathway which ordinarily receives treated water, (a) into the 
x oared with heated wui ■ » * - ' ' g 

d )- i\-a ftfcwaji'Tj 1 treatment, 

s r .tc 1 no ms c^ at - » sometimes leferteo -o as a single 
' n v S iqfe path once-thrown 1 j j a eated fluid 

the drain see so too drain As a result, t'lmd continuously added to the system must be heated to temperature, 
his problem has been minimized in seme hemodialysis 
% «f no< ioti Btnc torn the pari of ths fiowpath in which spent diaiysate Sows during 
d hack, if! the par! wnich r-ecoivos treated water or to the diaiysate oreparation portion, thereby conserving 
>Owerrer. i -hi e> a'O so~vdnes 

* > * * t n te ; v.rto r ,i t i , >am heat disinfection 
rcateiion reduces the power consumed by the disinfeclion process, it creates < new problem. Trio heated field, 
'in ifsoiigfi t spent diaiysate line, fnay pick up materia! m me line deposited by spent diaiysate uj prior 
its Such msterial may be subsequently carried into the diaiysate preparation line and fresh diaiysate lines, 
es ^ ^sn ? t \ o o jl / oe oassed on to t s lis a « d with 

Singh; pam tma; disintectstn methods may exhibit heat loss between a point in the ai<i!ysa!e preparation iine 
t soiutior 5 ^ et. c 3 the ra uch heat !o rw'h- 

ssing temperate - * <. the di - io tee Itasi I new ■■a <eti t ' 

o disinfection , the fiowpath approaching the drain line. The dismfeciton fioiii in the diaiysate preparation 
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portion is. sometimes heated to a temperature substantially above 90 degree O, for exsmpte at about 125 decree C. : 
so that the resulting fluid temperature gradient iron - ; the fluid in the dialysate preparation portion to ihe fluid in the drain 
fine fesuits in a Sow temperature of closer to 90 degree C. However, {his technique can sometimes cause damage to 
i ^ u proeni vi ^ 3 squire the use 

c ' J •> nee cc f « > >? i - t Eurico cam end 

Peatmen; oi patients by assessing she pertormamm of she facilities using an analysis of several technical features. 
While ihe process nan used with many types of treatment, it is particularly useful for extracorporeal blood treatment 
f » i s * i <x3j s t it i it i t t ssfis hori'Sfs <> rvr 

isis, and especially hemodialysis arrd dialysis. Furthermore, while ihe treatment (Rig; can be administered in the home 
• "i-v^v.- ■><•. . • ^ . • . t i i',.<.* emi wmen the treatment is administered st one or more medical treatment 
facilities, snot; as at clinics, hospitals, centers for medical treatment, patient treatment tannines at health sate providers, 
anci/or eocfor's offices ;l,e. offices of physicians:. 

[0188] . 3 r i , - , y preparing the patient tor ihe in at sparing s 

i tt r, "h« catheter an bt t »e); passin< N svs 

1 i J enptnie ^e 

membrane: ana leiaraina the heater; blood whlop tsas passes through ihe semipermeabie membrane to the patient 
* tttmernca be m 1 h s ne) anci/or 

1 * < r ' v ~n cv'ec 1 >- 1 th» pa. te^ 

;y i ' t n to cleaned oy disinter in < > « < > 

a chemical msmfectaat. the used tubing, and Injector comprising the used noodie or used oaSheSer are discarded 
is t w a <s 1 ne used cartridge can aise i s i nan 

?«V snd medk sa ? on ,s equi d by r< srtions or trie used cart disinfc tod 

^ > ' ^ ay in Europe. 



;?••) [OI09J The treatment tor each patient and medical facility can be mapped, charted and recorded. 

[0110 t . eatrrrc 

^ \ii t' ' ' t (f€ 

measured. The effectiveness of each treatment can be measured according, to the mathematical moctei KT/V wherein 
K = clearance, ') - time of ihe treatment, and V - body distribution volume of area or creatine. Desirably, the efficiency 
its of each treatment a. measuted oy determining the time for each treatment of each patient. 

0111] i es and enhance Ihe rare and 

t frf f tre.atf e costs of each 

" too! costs of the treeta • - > , , a ed. 

011 t - criteria and variables afiecling the perfomia oof the 

40 > t 1 1 it . \C- \ ) ie 

' ' <. v »d ef eat \ e i«s-> mu % ient y of *t treatments per patient, the frequency of treatment 

N - ess, ef t the ne turnouts 

> t \ i aphscs of each facility as well as other patient data, facility data, 

and cos; data. 

48 0!?"5) v i a.n frame computer, server computet, desktop computer, 

workstation computer, laptop ttompaem. noteoook computer palm pilot-type sompuier, eomputerchlp. integrautd circuit, 

10114] Pattent charaateustics tor each patient can be identified, such as by measuring the weight and height ef each 
patient and determining trie sex and age of each patient. Other patient data compiiseK; patten! information can be 

•;c « >' i from each patient, such as. type of treatment per patient, duration (months) of treatments per patient, 

percentage of patients having the treatment as a primary cute for ttieir ailments, race of patients, ethnic background 
•> " ^ cat ent, cattteter usage per patient, equipment usage per patient, 

tsmperatore , o> dnrinp ireaimarn, naocdity conditions durir;g treatment, type of equipment ana supplies, com- 

position of dialysis fluids, noncompliance per patient, iron supplement usage per patient, apogee usage pet patient, 

i<: so* 3v?>-aqcmomhi,enda!vSistMOD) ^e. otoe^t &< 3 '> mcdi f £ i 

'8115 N> i >v t < i i 00 identified for each facility. The 

facility data can further include: geostraphirai location of each facility, metropolitan statistics! area of each facility de- 
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f;nmg as"; urban MSA, ownership ot each taciiity, type; of ownership of each facility including company owner; ar-d joir-.t 
s, ten sen f a ? silft> lospitaii a da of patients s c s % ; % f'/C 

[0116] Cost data comprising financial data can be identified and/or computed for each treatment and sac i-y Cost 
(lata can irsduds: equipment costs par treatment, dialyzer costs per treatment, costs of supplies par treatment, costs 

Mi: .. ^ •> > i oi i ,t i -> eirnbursemont 

iron-j ,^ ^ i oooinaeies for the treatments. 

[0117] i , i , 

)f the treatments can be statistics!!? -analyzed with the CPU to cal- 
culate 3 standard deviation for KI/V for each patient, a -ia > < i \ w for - patient KT/V', and/or a standard 
dev ation for in) u < > i tmess of the SreateK 

[01 1 Sj i 'j illy analysed compare i 

compute a sterna comprising a standard deviation around a mean of tiie data to determine the performance of the 

scatty calculated wish she Onij Such financial results can include: earnings, operating income, gross income, net in- 
come, p/nss margin, net marciri, proms, E3iTAcomp;ts:riy earnirsos before interest, ta>:es and amortisation and EBITDA 
comprising earnings before inferno; < deprociaslor; ami amortisation. The preceding data, analysis, fit n 

- v if it M !' ! 

! nprove profitability as well as quality of ram. The process can provide: (a) 
ibai jvws voKhsiid 
<.£ 5 > advantages for improving treatments, e.g. dialysis delivery. 
[0120] A process eon see def-neci s a series or slaps and activities iha; rake inpuis, add value, and produce outputs 
; es tsi tested < , < to 

be .in indicator of tew wet! (effective) the process is performing. The quantitative measurement of the process effect ivity 

< tt ! ^ \ v ->mtweefo iKt/V) or(Kt'v). The cteteirnlna rm j i 

away oan - < i a f a*on v St. v 

around tt > me* i ■» can assess the ability of a given cimic or other medical facility 

to -deliver -the target KPV Variation can se measured by calculating the variance or SO of a sample of the treatments 
performed during a given period, 
[0121) 

<^ ■> f ' differences, etc). The intei o^ i » th« dinic i ' < 

same treatment to the same patient ail the time. Such factors are technical and susceptible to being modified m a 

[0122] The intra patient variation can be measured by taking a sample of patients from clinic £+,'- 10-15% of pcpu- 

i =i ^ts of each of those 3 > 

sigma of each of the c-eairnerii can be calculated using a slatlslic.ai fc-rmuia as en-own deic-vo The average of the 

i s. a s. - -os calculated and compared. 

(0123] ' > * ul 



X; ~ values of the data (factors) 

V ~ number of data w - \ -values; - p,,p si::e 

[01 24] s < ; nalysis, computations, comparisons and correlations of various 

s " /"> <u,s^8 v l>* > go ded as ret-t ctinc <- > ocess of tf 

invention, as tney are only examples of specific clinics, patients and treatment which could benefit from the process 
c the is ant ir 
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example 1 

S < >' ! ! its ,r dJler r nc - - 

3 Table 1: 





Cilnics 


and Patien 




Country 


. mo 


Patients 


Total Patients 


Argentina 


14 


1059 


194? 




9 


807 


1761 


Italy 




419 


692 


Pc-nugai 


4 


752 


1192 






722 


S26 


Sweden 




100 


109 


Hung<sry 




476 


617 


USA 


459 


all 





* , i ♦ Lxampte 1 are shown in Figures 1-5 and illustrate their 

I > • 1 

£xamp!e 2 

[01 £6] 

Viuv Ffa« cten and - s - i t it the linics h USA xsmf iwt 

shown in Table 2. 



Table 2: 
Kt/V and clime SD 



i Country 


Clinics 


Kt/V {mean) 


Overall Clink: SD (mean) 


| Argentina 


14 


1.52 


.230 


J Spain 


? 


1.41 


.232 




8 


1.32 




| Portugal 




1 .41 


.253 


France 




1.53 


.327 


Sweder; 


3 


1.47 


.283 


Hungary 




1.22 


.194 , 



[0S27J The rna:r< causa;: oi ins; overall clime variation, wsie t ! £ -o (filer patient variation, a, a. t< m <. in 
prescription of therapy, and in;xa patient variation, a.g differences in process delivery: nursing, equipment; etc. the 
inter pa-Ian- variations ana intra patient venations arc shown in Figures 7 ana 8. respectfully 

- c J n Example 2 are Hiustrat< ures 9-13 fhe variations 

or percentage ol aeatme: us above or ueio.v a pt edatermined specifiaa t per cismc per country are 5 howr in Figure 
14. the siama operational i and vacations lor defer;!:; per 100 treatments (Rxs) are illustrated in Figure 15. 
01 ^ V < it ) < r « i PS 

gross margin, and overs-- standard deviation (SO) or sigma for the clinics of Examples 1 and 2 were calculated and 
te- , ' r- i in i 

1 - son for Argentina. Sj: in, »nd PorUigai (Figure 24 afso includes Hungary). Figure 

^ f r u i n 

(0139.1 R« tour* i ^ ire 28 
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Ifini} Time was measureu tor each treatment per patient and for preparing and •> i >. < the dialysis machine 
Orioni-c-i ■ in examples 1 and 2. The staff time for medical personnel was also measured for administerim; ins treatment 
in She elites of Exampies 1 and 2, a:; wal: for disinfecting and reusing dlaiyzer cartridges, and for using new diaiyzer 

One ranch napping is shovyri in the block Slow diagtam ol Figure 43, where tne patient enters the medical treatment 
facility {salient , 'm, ^ and s prepared for treat meet, as described previously. Once the > n*S is terminated 
at o f i i e j h a f f a 5 i Si; no t< d from 

the jiaiysi is s i 

machine; is tnen disinfected with heat or a chemical < xi 7 ne foafyzer cartridge can be cleaned, e.g. dissected. 

i '. % « monitor {monitor preparation) when she next patient 

arrives. 

[0133] rue following conclusions were determined based upon the preceding data, calculations, statistical analysis 
and oamparssons. The delivery of the existing dialysis process eouid be better a' t \ for the i,Un and clinics if? 
Examples t sn<t ?.. i ua process output Is best at 1 sigma. Variability may have clinical consequences by reducing the 
-^eral! ^ j souses abet 

supplies and overhead. 

[0134] The person-age of earning before income, foxes, depreciation end amoit^etiori ;t&i :"DA %} per treatment 

M,r« crude mortality ? 
nun compilem. average KtrV. and the overall clinic standard deviation (SO) Trio sigma or standard deviation (3D) for 
no v \j factors CBiTDA per Rx, labor cost per Rx, SMR. average KW, and man 

■": an result in a loss v ~ s 

N 5 i t^'ed jpon i t pv ' i ra! snaly * s 

a <d i i ,i i 

iaies \ i i i variability of foe process. The model predicts significant improvements In if .htiri, through process 
pomroi. 

(0136j nt i (_ i- 

1 anolat sn'ormanos ' ' f ry process dsn 

onslrates com ;< „ " > "ml patient time 3nd "fa ' m< - r nlo the errors 

^ ; 1>< is, x 

[0 1 373 St is important so have a dose understanding of customer needs; disciplines use of facts and data, .statistical 
analysis of data. Attention io management of medical personnel can also be important, ft is also useful to further 
» > ! • )t and no-eased profits f t She bus >es s 

1 hhe precedinc process, dale, calculations, stailstical analysis, arid comparisons can also provide manage- 
ment with tool 1 ns and/or exi s or othe 1 < 
their ability to improve financial and/or pattern outcomes, it has been shown for the preceding that; me stability and 

10133] in Samples 1 and 2 me medf;:ai personnel, patients, and climes comprising the population were selectee 
so ii-iat oiirtlcs with ndegu.aie experience bofo »-■. regard Io lbs; number of patients ireaieo end the length of Sims at thoir 

-> - nte stable. The 

variapies were seiecied so iba; they couid assisl in the explanation of clinic-level profPabiiPy, The popii.ielirju induced 

CO caientjai 

yea.u (2) uarl a- leasii gg paileni-yearc (i.e. 30 pailer.is '3 times a week *52 weeks ^ 4580 Sreaimenis}; {3} bad aS least 

vo-o aotve anj owne'- by Can 
and 0.:d bo;; ei!f;er an ESlT.A net traal-nenf wtiiiin 3 siandsrd deviations of the mean 0; an EBITA per ■reafrnen; greaier 

N ^ >1 1 i ^fofi« d Uiaiys s Jam Vv 

2000 arfo incut red stars- up costs 1 would cause ins EBITA per ireatriier;; for the year to be an inaccurate estimate 
of their p- ' i to \ from an ongoing operaiionai perspeclive. Tiie umt perio-ii was for foe year 2003, from January 1 
to December 31, 2000. 

fd314G] , t t) t < , t 1 v } ^ f 1 ^ 

f 1 he intemved < that s & re ated A 1 

profitability' (e.g. hospliaiixation and mortafity}. Mapping of variables and their intuitive relationship (denoted by -positive. 

1 ure 43 ie Ch son ComorS 1 t 

* f < fw fnu"~d *o prejit, palien outer ) 

> y s - c v fc v'-.i r 3 i, is A histogram ar b whisker;: E >if; 
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treatment for the USA etinics in Examples 1 and 2 are shown in Figure 44. Analysis of EBITDA per ireatmer.t shows 
that it has a normal distribution with large variation. Table 3 shows the summary of statistical analysis for ail of the 
* ' 1 ^ s ~\ ^ i-> ^ v - Nation of the data, factors, computations and statistical analysis 

[0141] , } ! s and acronyms have the foffo $ ■> < 

MOD is avwage months on diasysis; (bs catheter oniy percent is the percenta < ents who bav?* s < 
MCCi are ths months of care in the conic per patient: (d) average weekly EPO is the average weekly dose of erythro- 
poietin, whicl 5 a hon ' sd Wood ce« production e; SMR is the standard mortality ratio; (f) LSL 
is > * specification smit; o i is me npeer i it n i ;n; f H or ft is parathyroid haonone; 0) m 
o! s< iiv i < dv ^ 1 i r ; t^ 

1 r • < - > ' ' > " - > v ? compared to Medicare or government insurance; (1 ) 

- v tod f'eo Charieson C\ ^ s 

< ' !) tr\l V > U «' 

c v 1 be of months the clink: has been 

-'09 dot u'd* the original or source of the variation (The venation is either 
-Xi i os ^ 1 » "o \ on N s ^ I v v < h , sot lot . t •< 

referred to as s modei error): (r) OF is ;ne degrees of freedom associated it, mode! error < residual) and the 
regression sum of the sonare of squares (SSE and SSR); (s) MS is the mean squares ^ are competed by dividing 
N - ^ " s i , on rovide an 

estimate of s:gma squared, tor? variance of the error; and (u) Root MSB :s the square root of trie r square < r > 
\ i do a 0! 5 error, 

•0 1 42 j r i < ^ < r how widely data factors 

or other vatoes are dispersed fvaiy; from their average (the mean!. 



Table 3: 



Statistics: Analysis 


Variable 


1 H 


Mean 


Std Dev 


Sum 


Minimum 


Maximum 


EBiDTA par treatment 


381 


38.32008 


28.74880 


14600 


-40.11000 


12£ 900 


monthe the clinic has bean mViny 
dialysis with Gambro 


381 


42.38688 


27.68711 


15378 


14.00000 


16t 00080 


*- - MSAtyes^ldioO!} 


381 


0.80577 


0.39612 


307.00000 


0 


1,00000 " 


< V N , 


381 


0.10761 


0.31030 


41.00000 




1.00000 


number of treatments 


33 ! 


11119 


5347 


4236350 


4699 




S ' ! J)i J r * t I 


372 


20.38110 


7.72384 


7582. 


2.90000 


52.31000 




380 


28.03316 


21.62447 








diaiyzm' ^ p Sr treatment 


381 


6.33868 


3.96925 


2415 




18.05000 


labor cos; per ;r&atrr;en; 


381 


60.09420 




22898 


m , 8t)tlO 


111.86000 


average reimbursement 


381 


152.64859 


19.14448 


58158 


120.10000 


244.62000 


average voaoKiy epogen ; 1000s) 


38 i 


15.10853 


3.07374 


5756 


9.30164 


30.38271 


iron supplement usage persem 


381 


6 5525 


14.45194 


23148 


3 *9.\ 


92 oooo: 


noncompliance percent 


381 


173420 


1.24559 


t ( 3C 0 






hospitalization percent 


331 


3.58475 


1.23669 


1368 




14.42000 


reuse percent 


381 


51.27472 


40.6-960 


• 


0 




male percent 


381 


51.90215 


7.00987 


19775 


29.41000 


70.74000 


white percent 


381 


49,80814 


20.88320 


18976 




100.00000 


average months on ciiaiysis 


381 






13.84000 


87.30008 


modified chahosoo comorbidity index 








2 S70 30 




commercial percent 


381 


16.80315 i 


10.20760 j 


602 ; 


1.14000 


2 £ 
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Taaie 3: {continued} 



Statistical Analysis 




n 












■ ^ - . ; 















k!/v inter-patient standard deviation 


381 


0.21 6SS 


0.03791 


82.51732 


0.09593 


Q~>rfyr"y' 


kt/v j'nif-j-patisnt standard deviation 


381 


0.18509 


0.02351 
— 


70.51897 

■ 


0.12361 


C . i? 56 




381 


1.50810 


0.09109 




' ■ 


. 


nemog-obin average 




11.47344 


0.23330 








pth average 


381 


318.67656 


94.70221 


121416 




694.: 4000 


aSburr-ln average 




3.75333 


0.07051 


1430 


3.24000 


94000 


catheter only percent 


361 


\> 'CO. 


i.73770 


7103 


2.75000 


58 aoooo 
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Table 4; Correlation of Variables 





i: 
1 

1 


1 

s 
1 


| 
1 


f 
I 


I 


| 


| 
J 

i 


I 
1 


1 

1 


1 
I 
| 


s. 
I 

1 


2 
I 

i 




1 


I 
I 


l 

i 


| 

! 


1 


i 
I 




1 
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. h, avq pth, avg hg&), division, and urban MSA vsriabies uru not 

£0?43J i - .s >. , t t > ki I' > M i^t-^^rwn^hof 

' ^ > N < Nw v Ni v ..o t ' 1 ! ; ' - ot - 1 v r 5 r 1 1 t -se refationsrtip) and 1 (perfect positive reia- 

s 1 o /arwhe!,d!«no{ e 

• ! x > st i a t < t tu-- t! «> 

dirsctiy or sndir-sctiy. e.iKisss X antj/or Y; a;Ki (4s the con'8l;3S(on oocufrerf by rsr.aow. cnsnc;; »L:t is not 1 significant 

' v snssiory variabfe whiie hotdins a other vatiabtes oonslanJ 
[0144] 5 $ v>twfc»n > ( <sbi >! 

functior- of fisgrssi-.or var:5;i);ss i'ais;; c;a;;ea inciepsHidsint v£-!iai)!es, predictors, explanatory variables, factors, or iirivore ) 
and paramsters. A regression fnodei can bs an es-ceiienf, predictor of ihe response if the rnodef is oarefoiiy fomiuiaied 
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[0145] Mocsei 1 : To consider a simple exasnpie first, EBITDA was modeled per treatment ageing! the stanoard ctevi- 

low 1 ' hie S ! i 

but thai it is wssk {R? ~ .02), signifying there are ether variables that influence EBITDA per treatment besides sta&iiity 
offcW.Wsaisci found that each 0.1 increase in the standard deviation results in a ioss of about $10.00 per treatment. 



Table 5: EBiTA per Treatment vs Standard Deviation of fct/v 
The REG Procedure 
Model: MODEL 1 
Dependent Variable: EBrTA_per_trtoi 



Model 
Error 

Corrected Total 

Root MSB 
Depeadesi Mean 
Coeff Var ' 



379 
380 



intercept 
sd ktv 



Analysis of Variance 

Sum of 
Squares 



Mean 
Square 



4845.0528! 
309223 
3I406S 

28.56380 
3S.32008 
74.54003 



4S45.052SI 
815.89067 



R-Square 
Adj R-Sq 



Parameter Estimates 



Standard 
Error 



5.4 0.0153 



65.S71S4 
-99.85270 



0.0154 
0.0128 



5.78 
-2.44 



<.O001 ' 



[0146] I t Xl! > [,| 

i - 'awes it may »e c< < i ! 

s » > v ^ - . l - u- wd error of prediction is reduced by the introduction of the regrsssor var- 

iables. 

v aiues fp-vaiues) do not necessarily measure the importance of a regresscr 

' egressiot i d should no 

be used as the only criterion for final selection, into a mocsei. 
to 148] 

[0149] efC< 5 !■■;< e expiarsatory varlat rreia » j 

> id ,r v oars-meter estimates may be highly dependent on which 
r < fo^ enables may be nonsignificant when tesieci separately 

separate their effects. 

[0150] it jo , v t< , , i f i<l> i . > i< , < i 
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X sale 6: Std dev of kt/v.vs Various Clinical & Demographic Variables 
The REG Procedure 
Model: MODEL 1 
Dependent Variable: sd jctv 



Analysis of Variance 



Source 


DF 


Sum of 
Squares 


Model 


9 


0.12000 


Ere©? 


370 


0.35842 


Corrected Total 


379 


0.47842 


KootMSE 




0.03312 


Dependent Mean 




0.27570 


CoefF.Var 




1128925 



Mean 
Square 

0.01333 
0.00096870 



R-Square 
Adj R-Sq 



F Value Pr>F 



13,76 <.0001 



0.2508 
0.2326 



Parameter Estimates 



faterceot 
N C 
SB 

nonconspHancejjet 
hospiteljsct 
malej3ci 
coeunerc!a.Sj3ci 

turnover net 
MSA 

The following other variables were eligible to be entered into the model but were not found to 
significantly affecu she stability of kt/v: months j£vmg_dial, treatments, mcci, 
crar._100py_.hd, white jpet, avgjmod, catbjJCt, IV, iron_pct, and reuse jpet 



Parameter 


Standard 






Variance 


DF Estimate 


Error 


t Value 


Pr> 
t 


Inflation 


|, 0.02465 


0.03774 


0.65 


0.5140 


0 


I -001279 


0.00452 


-2.83 


0.0049 


t. 78472 


1 -0.02442 


0.00435 


-5.62 


<.0OO! 


1.78285 


i o;oioi4 


0.00140 


7.26 


<.0001 


i. 18778 


1 0.00427 


0.00136 


3.14 


0.0OIS 


LI 9343 


O.OO061028 


0.00024339 


2.51 


0.0126 


U 3946 


1 0.00044919 


0.00017423 


2M 


0.0103 . 


i .23439 


1 0.13177 


0.02005 


6.57 


<G00t 


1. 30698 


1 0.0003 37S0 


0.00007527 


1.83 


0.0679 


1.03652 


1 -0.01094 


0.00449 


-2.43 


0.0154 


1 .24173 



i :>cte! does not take into accou n e elation bet* < 
stand? u devialw a * V v-j riev at on 

s s - k v Jf>i vy«u and 

oihsr yanabtes thai a;e proxies fo? patien) management 

[0152] < ^ arables, mpa't prof ubifiiy StvanaV noos ,were 

fa-raoo ■ taaUcg EBITDA car treatment with various clinical, demographic, and process -variables (f.his model includes, 
sff variables except those from »Ger. t e ;e aiburr i PTH and Hemoglobin). Model 2 is shown in Tabfa 7 and 
excludes division variables. Modal 3 is shown in Tabic s ana includes, division variables. Hie modeis in tables 7 arid 
3 are useful for: examining potential acquisitions and new clinics and thus will need to include division variables; and 
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examining existing clinics end thus wiii need to exclude division variables because we canno! affect She iocafion of an 
■existing dinic. 



Table ? EB1TA per Treatment vs Process, Demographic, CUaical &* 
Financial Variables (Excluding Geographic Variable - Division) 

'Hie REG Procedure 

Model: MODEL 2 

Dependent Variable: EBITA jperjreatrnent 



Analysis of Variance 



Scarce 


DP 


Sum of 


Mean 






Squares 


Square 


Model 


11 


182054 


16550 


Error 


359 


119609 


333.17363 


Corrected Total 


370 


301664 




Root MSB 




18.25304 


R-Square 


Depended Mean 




38.24381 


Adj R-Sq 


CoeffVar 




47.72889 





49.6? <0001 



Parameter Estimates 



0.6035 
0.5914 



Intercept 
erarJOOpvJsd 
tumoverjet 
dial7^er m coss_per m trtmt 
Sabor^costjpsr Jrtrni 
avg^rdaibutsement 
av^*kiy_ep©J 0DO 
ironjpet 
rnatejsct 
sdjstv 
reusejjet 

The following other variables were eligible to be entered into the model but were not tound to 
significantly affect the EBITDA per treatment: months _giving_diai > treatments, M5A S 
treatraeats, noncompliance^?, hospitaljrct, whitejpet, avgjnod, racci, eommereiaijpct, 
svgjstv, and cathj>ct. 



DF Estimate 


Error 


t Value 


Pr> 
t 


foliation 


1 4.48594 


17.23680 


0.26 


0.7948 


. 0 


1 6.47439 


3.14840 


2.06 


0.0405 


1.08501 


1 0,13015 


0.04527 


2.88 


0.0043 


L04S97 


1 -3.13018 


0.82797 


-3.78 


0.0002 


12.07803 


1 -1.50980 


0.11108 


-13.S9 


<,000? 


1.25251 


i 1.02978 


0.0569? 


18.08 


<.000l 


1.16328 


I 0.53626 


0.33663 


1.59 


0.1120 


1.18509 


I 0.11975 


0.06751 


1.77 


O.0769 


1.05967 


1 -0.24428 


0.13945 


-1.75 


0.080? 


1.04044 


1 -51.77912 


27.32598 




0.0589 


1.04909 


1 -0.1SS68 


0.08303 


-2.39 


0.0172 


12.67427 



£01 53} » »>' ncAS that there fe a significant relationship between Jhe explanatory variables and 

SSiTDA per treatment (p < 0.0001). Mode; 2 explains about 60 percent of the variation between clinics 0- ~ .60). 
[0154 v > >t? jraroeler estimates shows that (a) being a joint venture - an increase of SO. 47 per treatment; 
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(b) Having one mote death per 100 patient years - an increase of $0.26 per treatment; (c) Having one more percent 

a creases SO. 13 per treatment o N . wease i tiiaiy; s « >er treatment < S 
of $3.13 psrtream ; ..o;. .;o> .!.'• increase in labor cost per treatmenl of $1 - a toss of $1.51 per treatment; ft) an increase 
in average reirobufsemeni of $1 • an increase of SI .03 per treatment; (g) an Increase in average weekly epogen (in 
1000s) - «n increase of $0.54 per treatment; (ft) having one mote percent of iron supplement usage - an increase of 
$0.12 per treatment; (I) a 0.1 increase in the standard deviation ofkt/v - a toss of $5.18 per treatment; and (i) having 
t r\ r t percent of \ - - a ;os$ of $0 £0 p ;S r treatment 
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"fable 8; EBfTA per Treatment vs Process, Demographic, ClkieaS & 
Financial Variables (Including Geographic Variable - Division) 

The REG Procedure 

Model: MODEL 3 

Dependent Variable: EBUAjser jrestraent 



Analysis of Variance 



Sonrce 


DF 


Sum of 


Mean 






Squares 


Square 


Model 


10 


185763 


IS576 


Error 


360 


IS 5901 


321.94730 


Corrected Total 


370 


301664 




Root MSB 




17.94289 


R-Square 


Dependent Mean 




38.24318 


Adj R-Sq 


CoeffVar 




46.91788 





57.70 <0001 



0.6158 
0.6051 



Parameter 


Standard 






Variance 


DF Estimate 


Error 


t Value 


Fr> 
t 


InSation 


I -2.39259 


12.60050 


-0.19 


0.8495 


0 


1 1337534 


2.61069 


5.12 


«.O001 


1.72614 


1 6.46338 


2,55082 


2.53 


0.0 117 


1.80967 


1 6.83822 


3.06409 


2.23 


0.0262 


1,06351 


i 0.25135 


0.12768 


1.97 


0.0498 


1.12039 


1 0.11105 


0.0449? 


2.4? 


0.0140 


1,07125 


I -1,32937 


0.24451 


-5.44 


<.0001 


1.09009 


I -1,61179 


Q.U2S9 


-14.28 


<000t 


1.33876 


I Q.99S83 


0.05797 


17.20 


<,0001 


L246S2 


I -0.34219 


0.13758 


-2.49 


0,0133 


1.04805 


1 -0.20277 


0.09958 


-2.04 


0.0425 


1.08828 



Intercept 
N~C 
S E 
JV 

Onir„t0Qpy„bd 
Turnover jsct 
Dialler jsos£^er_frrnt 
labor jsost^erjrtnt 
avg^reimbursemeat 
nsalejjcl 
cad\.pet 

The following other variables were eligible to be entered into the mode! but were not found to 
significantly affect the EBITDA per treatment: months_giving„dtal 5 treatments, MSA, 
treatm«ms,av^wkJy„epo_!0OO ( noncompliancejjct, hospital j>ct, white jpct, avg_mod, 
nseei, eommerckljjct, avgjctv, sdjctv, and reusejpct. 



[01 55] s 5 jfattonship bet* c ; 

EBITDA per SreatmenS (p < 0.0001 ) and thai Model 3 explains about 82 percent of the variation between clinics (R ? - - .82) 

|0156] r- , - e-e- est n as* snov». th< t (a) bwg •• iVi i s < t< < < 

S< 1 E j - n increase t Sf 46 sr I 
division ■ a loss of about $20.00 per treatment; (a) being a jotet venture - an increase of $6.84 par treatment; (e) having 
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one more death par 1 00 pasiens years • an increase of $0.25 per treatment; (f) having one more percent ot employee 
turnover - an increase of $0.1 1 pet treatment; {g} having dialyzer cost per treatment go up $1 - a Soss of $1.33 per 
treatment; (h) having labor coat per ireatmeni go up S1- a \a$n of $1.61 per treatment: (!) having the average reins- 

dici dime profiiaoiiify stability ana accuracy of deiiveuric; dialysis ;s also related to profitability. Furthermore, ihe process/ 
oo o ' \< c e' i yh y < orteU, e« so mat dinics or other medica: treatment fadfiiies thai have 

inadeouata mifution management are more likely to have inadequate access, anemia, and adequacy management 
■and v:ca versa). 

[0158] < tch has means for u$ doodled psrame rs 

and means for processing the parameters to provide the performance assessment. The apparatus aiso comprises 
)t , n •> vr^rmanee s-ss^Sb < 

[0159] The computer is preferabfy instructed by a computer program stored on a computer media such as a CD-ROM, 
Of ^ ' ■ 



A. computer implemented process for determining ihe performance of clinics and other medical facilities io enhance 
m~- , ;! Mi i , r ,<><-< v or if o >i, c 

o reUJ 1 i ! \ r. t »ot ! ,\Ti, 

treatment facility of a health care provider, and an office of a physician; 
o k \ - ^ - > ' 

- serin jnoss of each f atment per patient using a parametei it\ i I w 

i f o , ! mi p- - >i i uf each 

patient: 

deiermin ; ;h eq icy of said I re a ems )r each patient; 
determining costs of said treatments per patient; 

< ^ >• restrnents for each patients; 

<- > 1 i- fit-, for i>k . i if. N 

i " N ' < t s for each patient: 

S v \ ~- > " - ' i li il 

identifying demographies of each facility including the geographical location of each facility; 

said data comprising said measured effectiveness and efficiency of said treatments per patient said frequency 
,ui( i'w< npi>t p« 1 t 

»» ^ v f m vmi »i it ent characteristics and said demogrsphim • 
storing said dale in said CPU: 
retrieving data from said CPU: and 

statistically analysing said data with said CPU io oompiaie a Sigma comprising a standard deviation around 
a mean of s< - < *ting said data to determine the performance of said facility 



si ! r < < if t p< fmr ! am< 

said medical treatment facility is selected from the group consisting of e ciinic. a hospital, a center for medical 
" x N 1 m i o - »' 1 e , < M r , , x - s oovsrpan 

3. A process as In claim 1 or 2, wherein tne effectiveness of each treatment is measured according to the mathematical 
mode: KW wherein K ~ clearance, T - time of said treatment, V-body distribution votume oi area or creatinine, 
and the clearance of a substance being defined as the volume of blood from which fhe substance is completely 
removed by urn; of time. 



4. ^process as. o any one of the preceding daims wN her omprises. m.culating 



EP1 271 386 81 



a standard deviation for ^ effectiveness; of said treatment by statistical . ^ <e selected .m > group 
oonsasting of calculating 3 standard deviation for KT/V for each patient calculating a standard deviation for inter 
paitefit KT/V, and calculating a standard deviation for intra patient KT/V. 



said CPU is; selectee from ihe gross consisting of a microprceessior, computer, main frame computer, server 
nrnpi > < jsktoper. ; i er, nc ebook computer, 

peso pi;of-;ype computer, compute; chip, tn-oorafsci circuit, electronic controller, network, internet t global 
communications • '\ 

A process as in any one of ma preceding claims Including; 

< > < i f i t > iui^: said 'aciites 

with said CPU: 

ts are selected from [ 
t < i - one bBl'VDA; 

saici ESS'i'A comprising earm.nes defers; interest, taxes and amortization; and 
seat EBITDA composing earnings baton:; imtares;;, taxes;, ditpreciation arid amortisation 

A process, as in any one of the preceding claims wherein: 

pf« m< rta! data selected ho t 



saia patient data corrinnsisig patient imsmsetion determined irom each patient selected from the group con- 
sisting > typo 1 r <. t io t c r s lems 
having sad freatfnenf as < - « u , i t tor their ailments, race of patients, ethnic background of each patient; 

theter us ic o per pat * i 

peratum. conditions during treatment, humidity conditions during treatment typo a; equipment and supplies. 

' \ , i £ an' o per patient, iron supplement usage per patient spogen usage 
par patent crude mortality rate hdlViR) of patients In said facility, average months on dialysis (fvlGO ■ per patient, 

* i otr" agnupconss < p - n , 

x iies r or Irt atrron t ' 
- i shipment for saic 

ered by commercial itisura'\< i < 

m <■ * J eimburs^rnerl-. for 

anco compass;:; for seed treatments. 
V pmoess as in any one of the preceding claims, including mapping of saic! process 

K process as m any one of the preceding claims, including operating saici process a: a standard deviation (sigma) 

v lerein said treatment is selectee from the group consisting of 

Apparatus fc; providing a measure of the performance of a medical facility which treats; patient;; having to undergo 
epeiitive extracorporeal blood irsafsmsrrts, said apparatus comprising: 



mass and efficiency of said treatments per patierv! toy using a parameter indicative o 
frequency of treatment per patient, costs of said treatment per patient, variations if 
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effectiveness, effidency and oosss ofs^tfttteatmentpierpsftenf, patient characteristics, awl demographics 
at sen fa it 

> Japted ks sk 1 i t> s 

processor means adapted to staiistmaiiy analyse said stored data to compute a siama comprising a stand- 
ard deviation around a mean of said data and to correlate said data to determine the performance of said 
facility, 

5C »po ! N ! ( t r)iO 

computer, main frame computer, server computer, desktop computer, workstation computer, notebook computer, 
laptop computer, notebook computer, pate; p:ioi-type computer, computet chip, integrated circuit, electronic con- 
iroiier, network, internet, arid gtonai i i t < t,s network. 

13 n 11 or 12, wherein the effed \ <. 

mathematical mode; tosVV wherein K ~ clearance, T :: time of said treatment, and V'-body distribution volume of 

'•ztistical computation, seiected from the grc tding a stanr 

deviation for K'fdy tor each patient, caiooiating: a standard deviation to: inter patient KYrV. arse calculating a standard 

14, Apparatus according: to ciaim 13, wherein said processor is iurlher arranged ;o perfefm the calculation KT.'V to 
determine the effectiveness; of each treatment 

v 5 ' j< i 'it > the jtciis of ^e method 

t < , \ of claims 1 to 10. 

16. Th.e computer program of dairn 15. embodied on a computer readable medium. 



Patentarssproche 

1. : Con :).( ladder leisfung von Kiintken odor anderen msjdtetnischert Br,- 

m. \i i v ^ a« ir s f i< rb k 

ehar ilung* i unfentieben mOsson *-i sine medteinisthe &r ' feast, oA 

bos iter G - >i <= oner Kiwk. einem Krankenhaus, einem medUtinisehen Bahandtangszen- 

tmm. e;r;er Pat:endmbehandldngseir;f!Chlnr>g sines Gosumvjheitsfursorgeanbieters unci arts eine; Aod.praxis be- 
stsht; 

* c 1 > s iden Schritte umfasst: 

\ t Vowonoung sines die Bfutreinigung angeben^ 

rui i if n \ ft ft , t 1 

jedes Patlentem 

Bestimmen ear Handuseit Per Bebandiengeii far > Patentee, 
fcetmmmer; dor Koaieri der Bsnandkmgen pro Patienten, 
Bereehrten cter Gesamtkosieo Per Sehsndkmgen fOr ieden Patienten; 

1 " »-t der Sehsndlungen fur jeden Patientem 

Sersehmm vr.;n vy^karmsdreoscriwankanpari der Beharteiurigon fur ieden Fakement 
t B hand ungen i ,r >det P< f enter 
^ 1 "ooqropf- sober C"tes c - 

Bmjeoon vert Oaten it; ettte Zeniratoirmai- (CPU!; 

! . \ g f ! > ! i > to f- 

i i \ Ac ken p r > P atteni CieKosten der Behandlong pro Patient, die Effektivitafs-, Wirkonos- 

n v »» hsndlung pro Patienten, die Patienteneigenscbaffen und die Oemograptite 

jedsr Pdnricntartp untfsssen; 

x A ■< so vtv jn; 

statistisches Analysieren der Oaten mtt der CPU, urn eimj Summe (Sigma-, die eine Sfandardabweichung 
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t dor Daien mlhmi <ra < ' 1 . „ ' and i die Oaten za s u < d;e Leis&ng < 



die rnadfrdnsaopa Bijnandiungaeiruichpjny au;s dor Grappa ausgevvahlf is!, nit; in;;; e;r;er KGaA siir.om Kns:-i- 
kenbaos.. annem naadaanGaaen Bedaavdiafpasaanimaa, einsr Pa!ieraerdx;bar;dianpsalnnnpiana einaa GeaanahaGa- 
rdrsepaiaabaders und s'msy - v ' v basiehi. 

3. Vsr'ahren nacn Aaapruoa 1 oapr G bei deni aio Pdfaidiviiai i Behandkjng eaaspreppend goo; ;na;nanx-aGchon 
Model! {KIN) gemmsen wird. wobei K --• Rein:gungswirkur>s. T -" o »t w t V - KSrpsrvsrteiiungsvokimeri 

s ( ,-5 Re».igungswirkung einer Subsianz ais das BiotvoSuroan pro Zeiteisv 
aaig aas der <:da Bubstan;? varadandia end'erai . debnied isi. 

4. v N .«;{g«hsnden ArssprOche, bet denrcias st< ( 

statische Berechnung umfassi, die aus der 
Grnape oaapevGihii x An . r dor:; P ,\ - - einer Siaridardabw«ichi.mg von KT.'V far ;oden -jmiiu.i dew 
Bereannan ainer Sbandaaaa;daoniebnag von KT/V zvvisohen Padoakaa und deal Bereadraan e;nei Standardabwni- 

5. 0> t t i 

die CPU aus dot Gruope auagevvabU isi. dig bestehl aus a;netn Mikfoprooaoasop ©ioero Computer, einem 
GraiiOiOhiioa ^ < Server Aon-gxPer, oinem DeskaxaCompniar, i vYnrkadrdnavCornpuief. 5 r on No- 
*\>x» <. " - •> si; .em NotebooK-Computer e > Pilot 

!i gtie t ^ iciliung, einer8i6KtfonischervSteuetreiRheii,«irfsm Netz, dem 

6. VGrGhreri naab - > vorderoadeadsn Anapraabe, das uxdasad 

e;ek;rp: daebas BarecPnen araxxaniiaf Resabaa? das Verfabreos fur die- Bersandkmg cter Psiienian ;a den Ein- 

id! CP! 

j v dos ausgewahii sind, die besM t i 
eiakanxaun. BraHaoinkaaxnxap Pier^.oaikorraaen, BrnUoerirag, bGltobetrao, Geanara EBiTA dad EBia LdG 
« or. v fS TA c fO ' ) jng urn >si sn 

*VO0« : 1 a , i i ' i )fa 

7. ver-Ghaaa aaaa aifioai dor vofoofpaaendaa Aaaorucae, doi dorr;: 

r Gi t,ppe ausgewahii Sind . d;o aa < ii;f'a!-.p;unoAdaif?o 

Patiaotaadator; ut;d Kasteadaier; ^ i t 

vnaoa; aao aiar ; oda.;r,a;ida;oa aea-;oarapd!sade iaioaaaSionea arafassen, die aas der Grappa saapawaia; s;rxi. 
dsa PSaiedi sua: siadaia.aPO: sidddsaher Beraloa ;ader Eir-dohitiap, d;C 0:d« siadiiaaha GSA dedr-ar;, b:;poPiunai- 
) i ■< 5 der r^rtc^n.fig oir >chtrePlicb gosa 1 ^^''i^t i 

* • I iungsn, Dienstdaiier jeder Einnchtung, Hospilatisierungsgrad von Patisnten, Ab- 

teiiung sowie AngssteiStenfiuktuaiion (I/O) In jeder Einrichtung; 

wodo; da? Patientsndaten PiJtignteninform^jontHi urnfessen, die von jedsrr- Paiiardaa besiiaard wsrden ;.;ad 
c ^ i s v s , . ^ ' ' v > ^endndunqsUu pre Pa'icfren 3 >r - --,> 

x o pro Psiipntaa, Pajaeatsaia von Paiiaaiso. do: deaea die Bedandiaap die Haap;dei;andlar;p far h Le j u 
si i;. ss 3s 1 ?.iienien >n niscr«.r Hititergaif-d jedes Paiienleri, HSmogiobin pro Pj-iienterp Abandr; pro Pailon- 
■aa, Karaa;ornu;aar;p pro Patisnten. GerStenuisung pro Paiieoien, TotTiperaturbedingungBnwahrersd def Bedand- 
;narp ;asr;aniia;:oi;aaoakna;;ngaa waaread dor SePaadiana. Typ der Gordio and VarapraicGriaciea, 2asarna':aaaat- 
zano von Diaiysedpidpfp Niobieinnspanp, pro -at Pisenveradroianunaanoiaarig pre Padeadaa EpagsavNoi- 
lung pro Patianten, grabs Sterbfidiksiisrate (OMR) von Patienten in der Einriohtung, durchschniftiiche Monafe an 
dor Diaiyse (MOD) pra Patenter., modifeierta I om. m < (MCC!); und 
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vvoix-s die Kosteadatea rinansdeile. Da; en ornfassen, die aus dor Grappa ausgewahii sGd. die nesieh: aus 
GerGaKOsnen pro Behandiung. Diaiyseeinriehtungskosieri pro fidsandiung, VerabfeiobeapskoGea pro Bebsad- 
iunQ, Kostor; fQf die Steriiisterung der Q:d>»5egerale fur die Behandkmgon, Einspsrungen unci Kosie.n fur die Wis- 
tterwwendung von Ger&ssrs fur die Sehandlung, Arbettskostert pro Behandiung, Kosieo pro Einrtebtung, Prozent- 
sate o Paikerder;, die duroh eino private VersCherung gescbuto; sind, fcrstatiung dor Kir 
d:a Stehandlungen, Eretaitungen von Regieairsgsamtern fur die Behandfungeo un« fc'rstattungen von Versiche- 
* if d:e Sehandlungen. 

S. s/erfshrm nacb dnens <ser vorhergehenden AnsprOche, das .die Abbiidung (Mapping) des Verfehrens umfesst 
S- > r < s >' ^ » das Boireiben ass Verfahrens m!t diner standardab- 

1 ! I !' (if ' I llll'l 

die dds vviuderhohen exbaknrporeiei'i BGtoehendGagea anterziehen mQssen. wobei die Vc-'ch 1 r i t - fassb 

v go » i - ■>« i-f its* m*, •• 

:o r^-,»" s Wirkungsgrad der Bdiandlunges < i r verwei 

• t r • > i ten K'jslen 
i s i Ben&ndiuhg 
(. jo' f i<— s c 
Spe icd e r ; a sc. ha i s pe i cl 

PTozessomiiUa-p die so aescaaaen sind, dass sie die esBpoiehoriee Date?-, stoneds;:;, anaiy:sierea. ura 
eins Suf»« v <u J t ent «< 

und urn die Oaiars :;u korreiiereo, urn die t.eistung dor Eirsrichtung zu besiirnmon. 

12. VorricMung nach Anspruch 11, wobei die Vorrichiung aus der Gruppe .auagewahi! ist, die besiehS aus einem Ms- 
kroprozesi.ap eiae;e Cornpuiar. eGera GroiVeenaer eiaera Server-Computer, ei.nem Desktop-Compute! - , e:r;err; 

- % - ^ ' o'n \o'oi x>i C. r, sir dnem 

Cot \i tor v 1 r rt< 

einhrsii 3 v ) Nets, t em Gen J baien Ki 

13 Varri hiss is xle; i ' u<=> Up die b to!< :ta je G » nafhemsti 

iuagsvaiueaae voa Haaisiofi oner Creaiidn sind u;id bes der feraer der Processor s0 bescP-GGa id. Pass. er sine 

^ stat »tiS' I c ^ere f die < dor 

Gsuppa ausguvvahi; is;, cae aus dam BerecPnen - i i t > i - 1 n von KT/V fur iodars Pai-eniea, dera 

< - atfenten urd riom Bt < 

ciuifia von KGV an seiben Pa:;en!en besieh;. 

i-i N Xi > : f ssor ferner so besc.hsifisn isi, dasserdieKT - ecbr gaus 

ffibrt, isa - ! die Ei';'eki:vi;.e! ieder Buhafidiung ;:r: besiimmen. 

15, CtornpGerproararraTi, das, weia - ! es; in einan Compi.iier peiadaa is!, den Composer anvveisi, die Sehrife; des Ver- 
faarene aacd eiaera der Anspaiphe 1 bis 10 aaszufOhrea, 



16. . . ^ i nacP Aaspruca ia, das ia einern > . j r Meditin: veutorpeb is;. 



RevendicaUosis 

1. Precede impigrngnte par ordinafsur pour deiefn-iiner ies performances de ciiniques at de d'autres mstaliattons 
f dite instaiia taiiaiion medicaie s Kfcr » upe 
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en tine eilniqoe, on hftpiiai, on centre de traitement medical, one instaiiatjon tie fraiteroeni tie pattern d'un foumis- 
seur <ie sains de sante et un cabinet <ftm m&Sectn : 
led;; proc&Se soropranant [as etapes conslstant a ; 

i 5 i patient en utiiisartt un "> * ' 

sang ; 

roesurer Ie nerciemeni <jg chaque tranemsM par pattern on determinant te temps poor cheque traitement de 
cheque patient; 

e ira laments pour chaque patient ; 

t ' t» <^<- de-; co) ts "c i s' )a'ien t 

w -naque patient ; 
desdits t aitem« nts poor chaque patient ; 
C< tic" 1 > n i "> i n 

* tements pour chaque patient ; 
Iderdifie; doe demeeee 1 > ' < f your chaque instaifation comprenant r n geograpdiqee 

entrer dc-s ccr<c;?ci dans one unite centrals (UC) ; 

iesdiies dunnees comprenant tadite eifiaecite el ledii. rendemeni mesuree deediie trnitenwmte par pader;;, 
* i i-jV'f ^n. pirpaU > 
de rerideme Pudii i d scienstlque.s i 1 - > - - rir. woes 

* 1 ' t p da chaque ioetsiiation ; 

- iadite UC ; 

e*ira ; 

muy^of -it! qunpin d type amour 

« « >dit ss donnees afin de d6t«n< ner !< i i s 1 dit 



s < l in 

Indite insiallaiion e<a sudeciicawee dans ie groupe eoradsiaef en one insitaiiaden de traitement medical et un 
domicile d'un patient : ci 

ad fe f sM. ^ j i kh. dans Ie groups consistani en one cisnique, un hSpital, 

sirs de i ne installation it in tor *er ' do patient d' n fot s eo dc s o m d« safrte 

et on cabinet d'un medecin. 

Precede color; la reve;xt;eetioa 1 eu 2 ; dana sequel S'efficaoiie de cheque Sraiiemen! es! mesuree se-on Ie nredeie 
rd'-r k x < - v u- H r 1 - \ re? o.ian traitement. V - n. jrps d'ure« 

^ ^ \ ^ • s iaoce etant definie comma te volume ds fcs 

compietemeci retiree par unite de temps. 

Proceed acton fens cueicenqae das revendications precedents, dans, leouel iau;ie analyse statistique " uxi 
en outre, ie caicul d'un ecart type pear ladiie etneasae unci:! iraiternerd par an oaicu; siatieiiqoe, setecdonne dans 
if tyoe pour KTW pour cnaque padera., is e.aic.u; d'un ecart type pour KTr 
s ^ A atent. 

• d ; . - ^ e. >\ p s > sss'ant eo un microprooesseor % ^ \> 

centra!, an o>";dcaieur serveuc on . \ '» . de bureau, un eruinaleur de posie de tr avait, un re amateur 
notes, un ofdinaieur portable, un eruinateur de type piiote de palm, one puce d'ordinateur. =j r= circuit ifitegre, 
un contreieur eie;:;runiqoe. on reeeau, trderne; e! un reeear; as communications mondtai 

t v n sndications ; ececfentes comprenant , 

Ie caScu! eieotroniqije tie resutiats financiers audit precede pour ledtt daliemerd desdits paitenis dans tesdites 

> s no or > si rt 5 CiOf c ns ," 3 ^ 
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•go npi.te, des profit?, un EBH'A ot un 



Ledd ESITA corriprenaiii des benefices a van! inters!, impels a; atnoftissemen! : et 

tadrt EBITDA somprsnaf;! des benefices avant eds-rea, iropots, depreciation at arnoriissenaepi 

?. Precede seJon nine queieonque des revindications precedentes, dans iequel : 



5 , ^ Yen -nt o 1 o ire j s < o .>^p<* con- 

sistent en des donndes d'instaifations, des donnees de patients et vie:; donees de codas ; 
tesdites donnas d'instaiietions comprenan! des informations rfemegraphiques sslsctionnees dans ie groups 
poi tains de cheque instaiiat:on definisssnt . > is 1 urbaine s 

v me de service de chaps, e ' * 3 

) aqua inst^liai.c-n 

iesditesdumee ' i imnsrie patients defer? in sa; xrtkst chaque patient, 

selecdosnses seas ;e greupe consisian: ea : 

un type d« > f l eniage de patients 

v snncipafe pour leurs affections, is race des patterns, te contexts 
ethnique de chaque patient, I'hemogiobins par patitr s > , < -s j. 

patient, {'utilisation d'eqnipernents par patient, Ics conditions de temperature pendant ... • : 1 te let t ies 
>-iit it on, , <- > t - > c tt ^'t p< -it on de 

sc 'vunce par patient, ur»e utiiisaiion d'un suppiemeoi de fer par patient, un© 
J attend'* ! 1 t MR) de patients dans iadite installation, des 



dee coda;; a'dpaicaaianis par iraiiereeai., des coots de dudyseur par iraitstnent, doe coats de foam :■ ores 
i ' "it * t ( unties 

e! des soots do feaiifoaao;; d'equipement pour tedit ;■ alternant, des ccCits de o»^ psrtraitement, 

3« < i. i Iff 

un remboursement d'assurance maiao'is poor f«&dsts. ira -erne is ^os• rs mt> xtrsements 5 a$ 

v nsnisntele i aitemente et des remboursemenis de compegrties d'assurance pour iesdits 

3. Precede seioa "una goslooriese des revsndications pracedenies. eomprenant le n-appaga duoe paacede. 

3- f r ( r f o \T dudii pre M i 

- 'dirat cos prncedentes, dans iequel (edit traitemeni est select ionne ^ns 
i ,v • - ! " ei >•> Uiaiyse. 

! ! ^ , f ^ - ne i ! !! i I , v ! 

aiAiii s pjiPenien!;; ssuipui:;? exiraeorporsp, repdtiiiis, ( disposiiif £ ; < o : 

des rnoysns d'enires adaptes pour permettre i'entree de donnees comprenenf : 

iiaa eii;cac>!0 a; un rcadorriea; nieseres desdPs Sraiienients par patient en s.i!iii:;an; ua paramairs >ndiCai:f d'Utio 
pariacatiea da sang, una irecuence de tfaitetnent par , af f , des coOts dudit traitemenS par patient, des va- 
riations efeffleacite, de rwdemen! o; do coats dudit traiiement par patient, des caraei^ristiqoes de patients et 
> "! o N " ij s i tat or 

C > ' > tt - , ] 5 sent t 

sss s ^UaptPs pour anaSyser statisfiqaement tesdtses donnees mPmorfe^es pour caicufer 
t desdtt«s do' eees et pout ootreier iesdites denaaoa 
ation. 

i'i, Oispositif seion Sa reysndisatiot) 11, dan:; iequei 'edit ciispositif est ,setectionne dans ie groups oonsistant en on 
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ordinaieur, an oro'inaiear ceniral, un orciinateur serveur, orninaienr de bureau., una on 
avail. ur f ordinate*' bioc-notes, ur o> d ■ V. un orcSirratsur cie type pilots de psii 



Dispos:-;-? :a;:on :a ra^earacaiion 11 ou 1:?. dans; ieque: rsaticaciiectechaqueiraHeraenies.sH'iesiir^e selon le moriele 
? « <\ ' ' anient, V = volume da repartitic da d'ure; 

>resseur est agenee pour -a ou s 

I) ! ^O" 

. , -aicui d'un ecart type pour KT/V mter-ps is sea d'un aes # 



a iequei ieci! processsur es! aganca, s <> <> n"ac';uar Sa cssian! » ■ 



ais-pes; du praeddb sa-ka; i'une susicouqus c'as revenracations 1 a 10. 
16. Prorasannas :r-'o- anuapua salnn ;a revindication 15, mis an oeuvre f un supper; iiaibia par an ar;ana!eu!. 
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